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RADIO VALVES 


for every position 


There’s a BRIM AN AR replacement 


Your reputation is in safe 


hands when you specify— 
BRIMAR VALVES 


Now i the time to 


New Zealand Distributors : 


STANDARD TELEPHONES & CABLES PTY. LTD. “ITT 


AUCKLAND CHRISTCHURCH WANGANUI NEW PLYMOUTH 
BOX 571 BOX 983 BOX 293 BOX 344 
WELLINGTON HAWERA 
BOX 593 BOX 283 
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Precision 


TIMERS 


whether your requirements are for 


sport or 
Industry 


LEMANIA can offer high precision stop watches and 
chronographs. Lemania precision timers are subject 
to exacting tests to ensure accuracy and reliability 
under most conditions. 
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Makers of precision 


*& SIMPLE TIMERS 
* SPLIT-SECOND TIMERS 


*& POCKET & WRIST 
CHRONOGRAPHS 


* SPLIT-SECOND 
CHRONOGRAPHS. 


* SPECIAL TIMING EQUIPMENT 


Supplies of various types are available 


from stock. Your inquiries for prices 


and details will be forwarded’ promptly. 


New Zealand 
Stockists — Fam 
a u | 


BOX 873 —_— PHONE 62-254 — CHRISTCHURCH 
BOX 8150 NEWTON — PHONE 16-100 — AUCKLAND 
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THINK, SMAL-...WiTH THIS 


PEW OWA\PIROW/TEL 


ISOLATING TRANSFORMER, FROM BEACON RADIO 


aa 
All outdoor — electrical, 
equipment should have 
an isolating transformer. 
And the best one for the 
job is this new Beacon 
Transformer. Cast alum- 
inium case makes _ it 
lighter. Complete rede- 
signing makes it smaller. 
Double insulation makes 
it completely safe. Sizes 
range from 250VA up to 
3KVA continuous rating. 


BIT-162 


CORNER BROWN & FITZROY STREETS, PONSONBY, AUCKLAND. P.O. BOX 2757, ‘PHONE 16-164. 
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Petters from SReadero 


N.Z. ELECTRONICS 
INSTITUTE 
Sir, 

I read with interest and 
consternation the article in 
your February issue’ by 
C.W.S. entitled, “Co-ordi- 
nated Research — Another 
Viewpoint.” With interest, 
because he has raised a 
number of thought provok- 
ing matters and with con- 
sternation, because of the 
erroneous view he has of 
the New Zealand _ Elec- 
tronics Institute. Taking the 
Irish view and looking at 
the second matter first I 
would like to make known 
the following facts concern- 
ing the New Zealand Elec- 
tronics Institute. 

1. Membership Total 
membership now stands at 
some 200. It is admitted 
that this represents a lower 
proportion of electronics 
personnel than we would 
wish but membership is 
increasing steadily and what 
is perhaps more important, 
membership standards are 
rising. This means that in 
a few years time we can ex- 
pect about double this mem- 
bership with a higher pro- 
portion of Corporate Mem- 
bers. (I might add _ there 
that Auckland membership 
of the Institute is lowest of 
all four main centres). 

2. Your writer mentions 
apathy. In the three main 
centres (Auckland again 
excluded) Branches are ac- 
tive and are finding that 
attendances are gradually 
increasing. This is no doubt 
due to enthusiasm on the 
part of the Branch Com- 
mittee in arranging an in- 
teresting programme for 
members, but members are 
still showing interest in the 
Institute by attending. It 
must be remembered that 
our more senior members 
are forced more and more 
to specialise with the conse- 
quence that they are finding 
less and less time to devote 
to interests outside their own 
narrowing sphere. This in- 
evitably means that their 
presence at General Meet- 
ings is more of an occasion 
than a habit, but to balance 
their absence we are finding 
many of the junior mem- 
bers are regular attenders. 
Surely, this is as it should 
be? After all, the senior 
members are not lost to the 
Institute—they will always 
take an active interest in 


their own particular field. 

3. The New Zealand 
Electronics Institute has al- 
ways been prepared—and 
would welcome the oppor- 
tunty—to publish any wor- 
thy paper presented to it. 
This is one aspect of the 
Institute’s activities that has 
never arisen. 


I feel that it would be 
appropriate at this stage to 
quote the objects of the 
New Zealand Electronics 
Institute. 

(a) To promote electronic 
science and all its applica- 
tions and to encourage the 
spreading of electronic 
knowledge among the mem- 
bers. 

(b) To promote under- 
standing of the different 
specialised branches of elec- 
tronics and to bring into 
mutual association all those 
engaged therein. 

(c) To initiate and encour- 
age research and invention 
in electronics and to provide 
for the discussion of the 
results of such research 
and for their publication. 

(d) To promote informa- 
tion in the science of elec- 
tronics by discussion, exam- 
inations, books, papers and 
correspondence with other 
bodies and individuals. 

(e) To hold meetings, con- 
ventions and exhibitions for 
readings, lectures, discus- 
sions and demonstrations of 
ideas, theory, practice, in- 
ventions and applications in 
all matters connected with 
radio and electronic science 
and applications thereof. 

Some of these may ap- 
pear to be somewhat ambi- 
tious in the light of the state 
of the art in New Zealand 
but nevertheless I am sure 
that we shall see some of 
them brought to fruition 
within the next five years. 


And now to deal with 
the original subject “Co- 
ordinated Research.” Re- 
search in New Zealand 
must, I feel, fall back on 
the Universities or Govern- 
ment Departments. Indus- 
try in this country, gener- 
ally is not on a_ large 
enough scale to support re- 
search on anything even re- 
motely approaching — the 
scale of overseas Companies 
such as Philips, R.C.A., 
G.E.C. to name but a few. 
On the other hand, develop- 
ment work (which could al- 
most be called research but 
in some specific direction) 
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is undertaken on a_ large 
scale. However, this de- 
velopment work is almost 
exclusively the province of 
Industry, and consequently 
the findings are likely to be 
jealously guarded—and un- 
derstandably so—for they 
represent a considerable in- 
vestment. Doubtless there 
is the possibility of publish- 
ing some of the findings but 
generally speaking, a firm is 
not likely to disclose its 
hard won secrets to all and 
sundry. 


I would be the first to 
agree that these circum- 
stances show room for im- 
provement as I have per- 
sonally seen the situation 
where we _ have _ several 
workers in the same field 
struggling for the same solu- 
tions to the same problems 
—and yet unable to co-or- 
dinate their efforts because 
of their industrial positions. 
Yet if they were all to work 
together in one laboratory 
would we not see only one 
set of ideas emerge rather 
than several? Who is to 
say which is the correct 
solution to a problem? The 
very essence of our political 
outlook depends on_ indivi- 
dual thought; in the scien- 
tific and technical sphere it 
may very well be unecono- 
mic but it is certainly pro- 
ductive of original work. 

To sum up: 

1. A Radio and Elec- 
tronics Research Association 
dealing, as it must do, with 
basic research as envisaged 
by the Earl Mountbatten, as 
mentioned in your January 
editorial, is unable to be 
supported in this country by 
Industry at present. 


2. The co-ordination of 
research at anything other 
than basic level is an im- 
practical proposition in the 
individualistic business  so- 
ciety that exists in this 
country. 

3. However, account must 
be taken of the fact that the 
climate in this country does 
not encourage the publica- 
tion of original work for 
the reasons outlined by 
“C.W.S.” in your February 
article. 


4. There is now in this 
country the nucleus of a 
vigorous Institute keen to 
encourage and publicise any 
original work that is under- 
taken and submitted to it. 
Lar 5 SAR RY, 

President, 
The New Zealand Elec- 
tronics Institute Inc. 

The above letter was re- 
ceived some time ago and 


in the meantime some cor- 
respondence with the Insti- 
tute has ensued. A later let- 
ter indicates that the Institute 
may possibly amend its 
membership requirements 
and, no doubt, when this 
comes about it will be of 
interest to all readers. In 
the meantime, I still hold to 
the opinion that two profes- 
sional electronics bodies in 
New Zealand would be un- 
wise and weaken cohesion 
at that level. 

Elsewhere in this issue is 
a list of the local branches 
of the Institute, so that 
those interested may obtain 
further information. 

Arrangements have been 
made to _ publish regular 
notes concerning the Insti- 
tute’s activities and the first 
of these will appear in our 
next issue. 


: C.WSS. 
INTENDING 
MIGRANTS FROM 
THE U.S.A. 

Sir, 


One of the members of 
our organisation who is now 
residing in Wellington, New 
Zealand, has sent me several 
copies of your excellent ma- 
gazine. I read all similar 
American publications, and 
am pleased to state that I 
find yours to be equal to 
any, and better than most. 

My purpose in writing is 
to ask your help, and the 
help of your readers. I re- 
present a group of American 
citizens (within the member- 
ship of the American Emi- 
grant’s League) who de- 
sire to emigrate from the 
U.S. to New Zealand, and 
enter the manufacture of hi- 
fi audio equipment and simi- 
lar products. 

We are very much inter- 
ested in what products .are 
currently being manufac- 
tured and in the availability 
of N.Z. made components. 
Any and all information 
which you can send us. or 
other sources of information 
you might suggest will be 
appreciated. 

We would also be inter- 
ested in corresponding with 
radio and television repair- 
men in N.Z. 


JOHN W. MASSECAR, 
P.O. Box 44,718, 


Los Angeles 44, Cal., 
U.S.A. 


We are replying separate- 
ly to your letter but pub- 
lish it here so that any 
readers interested may write 
to the address shown above. 

—Ed. 
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WITH THE NEW YEAR COMES A REORGANISATION 
IN U.S.A. FROM NOW ON WE SHALL BE DEALING 
WITH THE FACTORY DIRECT, RESULTING IN BETTER 
SERVICE IN PARTICULAR AS FAR AS TECHNICAL INFOR- 


MATION AND SPARES ARE CONCERNED. 


ALSO WITH THE NEW YEAR COME NEW RESOLUTIONS 
. RESOLVE NOW TO MAKE THE COMING YEAR A 
HEATHKIT YEAR BECAUSE HEATHKIT GIVES YOU SO 


MUCH MORE FOR SO MUCH LESS MONEY. 


STILL THE LEADERS IN THEIR FIELD HEATHKIT HAVE NEW 
IDEAS TO KEEP UP WIH MODERN TIMES AND THE 


MODERN WORLD OF ELECTRONICS. 


NEW Styling 
NEW Designs 
NEW Aits 
NEW Low Prices 
FOR THE BEST IN ELECTRONIC EQUIPMENT — FOR BEST VALUE 


MAKE IT A 


FROM 
TRICITY HOUSE, CHRISTCHURCH * CAMPBELL’S RADIO, HASTINGS 


OR 
P. H. ROTHSCHILD & CO. LTD. 
83 Pretoria Street, Lower Hutt. P.O. Box 170. Telegrams: “FRANDS” 
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Wellingeone’ Ae rea NAVIGATIONAL AIDS 
pop meth AT WHANGAREI 


continued from page 5 


Having in mind the importance 
of efficient communications In a 
harbour scheme of tiis magnitude, 
the Whangarei Harbour Board 
drew up a rigid specification of 
operational requirements. The 
successful tenderer was Amalga- 
mated Wireless (Australasia) 
N.Z. Limited, for a completely 
engineered and installed system 
involving Medium and Very High 
Krequency communication equip- 
ment, Radar, Hydrographic sur- 
vey apparatus and Recording Tide 


Finanee Gauges. The order is valued at 
i £20,000. 

for Manufacturing A.W.A. has undertaken to 
establish Radar and Communi- 
and Block Discount cation service facilities at Whan- 
garel, and Mr. W. Haines, pre- 
sently with the A.W.A./Mareoni 
for Radar Engineering group on the 
“ Momona Surveillance Radar in- 
Hire Purchase stallation, has been selected for 
transfer to Whangarei when the 
installation programme commen- 

ees in July 1963. 


Now available throughout New Zealand 


WORLD FAMOUS 


MO RGCAN L i iE pe ait Cut away view of 


resistor showing 
moulded-in _termina- 
tions. 


SOLID ELEMENT RESISTORS 
SOLID CONSTRUCTION WITHSTANDS OVERLOADING 


SILVER-COATED LEADS .. . not just silver plated, core, ensuring low resistance and tightly anchored 
but virgin silver rolled on to oxygen-free copper connections, which are proof against any bending 
wire to give permanent 100% solderability for strains. 

printed circuit bath or iron soldering. 


MOULDED-IN TERMINATIONS .. . the ideal RESISTANCE RANGE: Standard, 10 ohms, to 33 
resistor for difficult applications, such as tuners. megohms. Can be supplied down to 3.3 ohms. 
The terminations are mouided within the resistive TOLERANCE: 10% standard; 5% and 20% to order. 


Se Specify also: MORGANITE CARBON POTENTIOMETERS: “E” series (miniature), “A” series (standard). Resistance: 
500 ohms to 5 megohms. Ratings to 14 watts. 


DONALD BROWN & CO. LTD. 


Distributors for Morganite (Australia) Pty. Ltd., Sydney, and Morganite Resistors Ltd., Jarrow, England. 
SOUTH STREET, NEWTON, AUCKLAND, C2 — POSTAL ADDRESS: P.O. BOX 8040, AUCKLAND — ‘PHONE 21-899 
ALSO AT 3 VIVIAN STREET, WELLINGTON — ‘PHONE 53-113 MC72A 
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Research 


ee the theme for [963 


Over the past few months, there has 
been steadily increased pressure on the 
Government from many parts of the scien- 
tific and industrial community, to increase 
the amount of Government money which 
will be spent on scientific and industrial 
research. 


In terms of our annual expenditure, 
Government spending on pure research, 
and scientfie development, is a very small 
percentage of the annual expenditure. 
However, the Government should not be 
expected to bear the brunt of all the 
nation’s research efforts, but it can well 
afford to give leadership and stimulus to 
the country as a whole. Realising this 
thought, several prominent sections of the 
community have been outspoken in an 
attempt to get business, professional, and 
scientific circles alike, to devote a great 
deal more of their time, interest and 
money, to the very important problem of 
stimulating research in their own parti- 
cular facet of the community. 


A suggestion recently, that 1963 should 
be a year devoted to research, has won 
solid support from both business and pro- 
fessional leaders. This suggestion was put 
forward by the President of the Medical 
Research Foundation in Auckland. In sup- 
port of this proposal, Sir Douglas Robb, 
Chancellor of the University of Auckland, 
made some comments on the subject, two 
of which we are pleased to quote. 


“Tf ever there were an age, in which we 
needed to slough off complacency and the 
eosy and comfortable balances of power 
we have achieved in the past, it is now. 
Patterns of trade and communication, of 
production and distribution, are in the 
melting pot. Never has there been a time 
when the enterprising ones have had such 
a chance.’ 


‘‘To put up this idea of a research year 
or an anti-complaceney year is to mobilise 
mental and spiritual forces in the more 
tangible fields of business and science.” 
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This country has and will have, for 
some time to come, problems with over- 
seas balance of payments. We are faced 
with the challenge or producing more of 
the technical and scientific products in 
addition to consumer goods, which are 
needed. This means that we must have the 
trained technical staff to organise and 
control these new ventures. It seems how- 
ever, that one of this country’s main ex- 
ports is trained technical staff. It has been 
stated many times that there is little 
reason for them to stay here because of 
the low salaries paid to these men, and 
the lack of opportunity. 


It is not the place of this journal to tell 
any business manager what he can, or ean 
not, afford to pay his highly trained tech- 
nical staff. What we do attempt, is to 
show what is happening overseas, to give 
a lead to both the technical and business 
section of the electronics industry, in par- 
ticular, to what can be done, in this 
country if we want to try. Whilst not 
alleviating the financial problems of the 
technical men, more interest and money 
devoted to research and development by 
the industry, will certainly make it more 
attractive for our technical staff to remain 
in this country. 


There can be no complacency where re- 
search is concerned. We must take the 
problem completely and successfully. As 
a stimulus to these thoughts, the Royal 
Society in this country has also given a 
lead in an endeavour to stimulate research 
and development in 19638. With the back- 
ing of such people as the Medical Research 
Ioundation and the Royal Society, the 
Government must show the way in the 
next few years. Woe betide the electronics 
industry if it is not in the forefront of 
such a move. The benefits of research 
must not be pidgeon-holed or side tracked ; 
they must be used and implemented as 
soon as practical, if this country is going 
to remain, even on a par with other parts 
of the world. 

LHS. 
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“A Crystal-Controlled 1296 Mc. Converter’, 
by H. M. Meyer, JR., W6GGU. 

“Q.S.Y. de Front Seat’, by Robert Olsen, 
W4AVW. 

“Transmitting with Transistors”, 
Goldbeger, VE3ABU. 

“Another Phasing-Type S.S.B. Exciter’, by R. 
L. Evans, K9YHT. 

“DX-100 Modifications”, by G. L. Country- 
man, W4JA. 

“6GJ5's On 6 Metres”, by L. G. McCoy, 
WIICP. 

“Oscar |. A Summary of the World’s First 
Radio Amateur Satellite’, by W. |. Orr, 
W6SAI. 

“A Magnetic-Tape Second Operator”, by W. 
L. Smith, W3G KP. 

“A Transmitter Metering Unit’, by R. M. 
Brown, VE3BWL. 


Electrical Review — U.K. — 7th 
September 1962 

“Dimming Techniques for Fluorescent Lamps’, 
C. R. Passmore (Atlas Lighting Ltd.). 


“Cells, Batteries and Chargers”, A Survey of 
Considerable Interest. 


U.S.A. — September 


by Rene 


“Radiotronics” — Australia — Sep- 
tember 1962 


“Temperature Ratings and Thermal Consider- 
ations” 

“‘Computer-Transistor and Tunnel Diode Ap- 
plication Circuits’. 

“Transistor Power Supply No. 2” by B. J. 
Simpson. 


“Radio, Television and Hobbies” — 
Australia — September 1962. 


“A Distortor, Noise, and Millivoltmeter”, Part 
1, by Jamieson Rowe. 

“A More Effective Method of Synchronising 
the Miller Integrator Timebase”’, by 
Jamieson Rowe. 

“A Symplified Light Beam Relay”, by lan 
Pogson. 

“The Tremodyne Four’, by Keith Jeffcoat. 


“Wireless World” — U.K. — Sep- 
tember 1962 


“Electronic Etching of Videotype”, by N. F. 
Bounsall of Ampex Corporation, U.S.A. 
“Ban the Reciprocity Theorem’, by T. Roddam. 
“New Phase-Splitter”, by A. R. Bailey, M.Sc. 

(Eng.)., A.M.LE.E. 

“Modulation Meter’, by H. B. Bent, G2MC. 

“The Classification and Retrieval of Technical 
information, Part 2. The Notched Card 
System in Practice’, by A. E. Cawkell. 

“Turntable Rumble and Pickup Arm Design’, 
by J. Walton of Decca Record Co. 

“A Combination Lock’. — An exercise in 
Relay Switching, by V. J. Phillips, Ph.D., 
A,C.G.1.,.. D.C. 

“New Tunnel Diode Circuits’, by M. Lorant. 

“Excitations and Responses’’ — Cont., by 
“Cathode Ray”. 


“Short Wave Magazine” — U.K. — 
September 1962 

“Hybrid Receiver for Mobile Operation”, by 
J. A. H. Spratt, M.I.R.E., G3KWG. 


“Indoor Aerials for Multi-bond Working”, by 
J. N. Roe, M.I.R.E., F.R.S.A., G2VV. 


REVIEW 


“Basic Electronic Key”, by L. H. Thomas, 
M.B.E., G6QB. 
“Output Stage Noise Limiter’. 


“Electronic Engineering” — U.K. — 
September 1962 


“Equalization for Tape Recording and Repro- 
duction”, by P. J. Guy of the B.B.C. Engi- 
neering Dept. 

“Transistor-Diode Static Switching Units’, by 
J. F. Young, A.M.I.E.E., A.M.Brit.I.R.E. 

‘Internal Resistance of Feedback Amplifiers”, 
by E. de Boer, P.H.D. 

“The Recording of Conditioned Eylid Move- 
ments”, by A. Hackwood; W. A. King-Frost 
and D. Walton. 

“Pulst Transformers, Frequency Response, and 
Wide Band Transformers”, by C. F. Wilds, 
Grad. |.E.E. 

“An Electronic Stimulator for Physiological 
Use’, by E. A. Annand of the New Zealand 
Medical Research Council. 

“The Use of Direct Coupled Logic in the De- 
sign of an Arithmetic Unit’, by P. L. Owen, 
B.A., 7. Ri HisSizer, .A.M.1.E.E.9 and. M. iF, 
Partridge, M.A. 

“RK Power Supply with a Stabilized Power 
Output”, by W. A. P. Young, A.M.Brit.I.R.E. 

“A Heart-Rate Meter for Clinical Use”, by G. 
Sloman, M.B., B.Sc., M.R.A.C.P. and G. 
Tyson, Dip.Comm.Eng., of the Royal Mel- 
bourne Hospital, Australia. 

“A Fast Pulse Generator, by K. A. Aitchison 
and B. Collenge, P.D., B.Sc. 


“British Communications and Elec- 
tronics” — U.K. — September 1962 


“Instrumentation of a Rocket Engine Test 
Facility’, by A. W. T. Mottram, B.S.c., 
A.M.1.Mech.E., A.F.R.Ac.S. 

“Automatic Landing for Civil Aviaton — An 
Appraisal’, by F. J. Sullings, A.M.1.E.E. 
“Environmental Testing for Service Electronic 
Equipment”, by S. C. Schuler, Assoc.|.E.E. 
“An Automatic Picture Digitizer’, by A. H. 

Duncan. 

“An Airborne Data Recording System’, by 
M. A. Perry, D.C.Ac., A.M.l.Mech. E., A.F.R.- 
Ac.S. and R. G. Thory, D.C.Ac., Grad.I.E.E., 
Grad. R.Ac.S. 

“The Legal Protection of Inventions’, by G. 
S. Monteith, B.Sc., A.M.I.E.E., A.Inst.P., 
M.B.1.M. 


“Proceedings of the I.R.E.” — U.S.A. 
September 1962 


“Quantum Effects in Communications Sys- 
tems’, by J. P. Gordon. 

“Negative Impedance Electrometer Amplifier 
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THE PHILIPS EL8000 COMPACT TELEVISION CAMERA 


A transistorized camera. self-contained, and simple enough to be 
handled by the layman, forms the nucleus of a variety of closed- 
circuit television systems. A video output allows connections to a 
video monitor as an alternative to H.F. output for connection to a 
television receiver. Only the lens and diaphragm require manual 
adiustment. A complete set of accessories includes lenses, weather- 


proof housing, tripod, pan and tilt head, and remote controls. 


This photograph shows the camera fitted with a zoom lens. 
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AIR TRAFFIC ‘CONTROL IN A LARGE AIRPORT 


The Southern Air Traffic Con- 
trol Centre, located at the north- 
ern side of London Airport 
(Heathrow), is responsible for all 
aircraft movements over’ the 
southern half of the British Isles. 


Despite the rapidly increasing 
speed and density of air traffic, 
methods of control have altered 
very little in the last 15 years, 
and to maintain sufficient control 
over each aireraft it has been 
necessary to divide the area into 
a number of smaller sectors. The 
use of surveillance radar has 
played a very large part in mak- 
ing it possible to handle the large 
volume of traffic. 


The radar controller, whose 
function it 1s to assist the proce- 
dural controller directly respon- 
sible for the aircraft, normally 
monitors the progress of all air- 
craft in his sector, but at points of 
high traffic density he may take 
over complete radar control, 
through his procedural controller, 
of a group of aireraft. This makes 
it possible to permit aircraft to 
fly along airways with only five 
nautical miles separation. With- 
out radar control, the procedural 
controller, who has only the pilot’s 
reported position over beacons on 
which to plan flights, normally has 
to maintain ten minutes separa- 
tion between aircraft. The request 
for radar control comes from the 
procedural controller over an in- 
tercommunication system. The de- 
tails of the request have, in the 
past, been written on an edge-lit 
perspex board next to each con- 
troller, by an assistant listening 
continuously to the intercommu- 
nication system. The presence of 
the assistant, has created a dis- 
traction of the controllers’ con- 
centration. §S.A.T.C.C. are now 
separating the radar controllers 
from their assistants to remove 
distractions. In one area of the 
control room the assistants will 
monitor the intercom lines econ- 
tinuously and write the relevant 
flight information on translucent 
perspex screens using chinagraph 
pencils. Mareoni television came- 
ras, installed behind each screen, 


will produce a high definition pie- 
ture which can be seen by the 
controller on a television monitor 
placed next to his radar sereen 
and in the same console. 


In order to ensure that this 
handwritten information appears 
sufficiently clearly on the televis- 
ion screen to eliminate the possi- 
bility of error in reading, even 
with characters at the very edge 
of the screen, unusually high stan- 
dards of definition are essential, 
considerably higher than normal 
broadeast transmission — stand- 
ards. Marconi selected for this 
task a vidicon camera designed 
for high quality telecine broad- 
casting work and a number of 
modifications were incorporated 
in it to meet the very high speci- 
fication demanded by the Ministry 
of Aviation. The 84 inch monitors 
also had to be modified from exist- 
ing high quality designs and the 
standard of definition produced 
makes it possible for a controller 
to read hastily scrawled symbols, 
even at the edge of the screen. A 
push button unit associated with 
each monitor enables the control- 
ler to receive on his own televis- 
ion screen not only the flight in- 


formation relating to his own see- 
tor but also to other sectors. 


The controllers are now able to 
work under quieter conditions 
and, at the same time, the radar 
assistants are no longer obliged to 
work under restriction. 

Fifteen edge-lit perspex traffie 
information boards are installed 
in a set of consoles arranged in a 
single composite group. 

The whole operation of this new 
‘radar control system will be en- 
tirely dependent upon the tele- 
vision equipment. Three of the 
fifteen camera positions are in- 
stalled on a ‘stand-by’ basis, and 
will be permanently kept in 
readiness in case one of the twelve 
channels in use should develop a 
fault. 

The camera control units and 
power supples associated with 
the 15 cameras are installed in a 
suite of racks in a separate room. 
Also contained in these are vision 
distribution amplifiers type BD 
886 and resistive splitting net- 
works, providing 25 separate vis- 
ion outputs from each camera 
channel. Twenty-five vision 
switching units type V 4720, de- 

(continued foot next column) 
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Audio Amplifier Damping Factors 


The damping effect of an ampli- 
fier on the associated loudspeaker 
is often a point for controversial 
discussion. This short article at- 
tempts to explain what this effect 
is, and how it is measured. 

When an amplifier is feeding 
into a speaker of relatively high 
efficiency, it is usually felt that 
the higher the amplifier’s damping 
factor the better would be the re- 
sult as it is effective in damping 
out undesirable speaker  reson- 
ances. 

With the advent of the high 
quality, but lower — efficiency 
speakers, especially when they are 
mounted in infinite baffles or 
other such enclosures, that do not 
add to the bass response, the use 
of an amplifier with too high a 
damping factor is undesirable. 
This could result in excessive 
damping of the speaker, thereby 


signed to switch any one of up to 
25 picture sources to a_ single 
monitor, are also installed in these 
racks. This unit consists of a 25- 
way uniselector, remotely oper- 
ated by push button selectors at 
the viewing positions, and an am- 
plifier. The amplifier restores the 
signal lost in the resistive split- 
ting networks and also permits 
the insertion of synchronizing pul- 
ses to the signal. The insertion of 
these pulses at this stage ensures 
continuity of synchronization dur- 
ing switching. Synchronizing and 
driving pulses are obtained from 
a transistorised synchronizing 
pulse generator type V_ 3610 
through pulse’ distribution ampli- 
fiers type BD 886 C. 

In a number of cases, where a 
controller frequently requires in- 
formation about adjacent sectors, 
two monitors are provided. In 
other cases, only one is installed, 
a total of 20 monitors being in 
use. The push button switching 
unit, mounted next to each moni- 
tor, will enable the controller to 
select the channel, and hence the 
flight information that he _ re- 
quires. The equipment is specifi- 
eally designed for continuous 
stable operation and should re- 
quire the absolute minimum of 
adjustment in use. 


reducing its output, particularly 
at low frequency end of its range. 


Amplifier Damping Factors 

Typical values of the damping 
factor of some certain types of 
amplifiers are outlined here. In 
general the main determining fac- 
tor is the type of output cireuit 
used. 

With push-pull triodes without 
feedback, the damping factors are 
probably in the range of 2 to 4. 
With push-pull beam power tubes, 
the damping factor is apt to be 
less than this, unless negative 
feedback is used. With large 
amounts of negative feedback, 
push-pull beam power tubes can 
have a damping factor as high as 
10. 

Recent designs using triodes 
with feedback, or Ultra-Linear 
configurations with feedback, may 
have damping factors between 10 
and 30. 


Measuring Damping Factor 

The measurement of an ampli- 
fier’s damping factor is quite 
simple. This article will deseribe 
two more common methods of 
measurement. 

The first method may be called 
the variable resistance method. A 
signal from an audio generator is 
introduced to the input of the 
amplifier, at a level sufficiently 
below the point at which output 
transformer breakdown could 
oceur, with an unloaded output. 
With the load removed, the out- 
put voltage is measured with an 
audio voltmeter. Then a low 
value variable resistor such as a 
20 ohm wire wound unit is con- 
nected across the output terminals 
and this is adjusted until the volt- 
meter reading falls to one half the 
unloaded value. 

Under these conditions, the volt- 
age across the variable resistance 
equals the voltage across the act- 
ual output impedance of the am- 
plifier. If the variable resistance 
is removed, and its value meas- 
ured, then this value is technically 
equal to the output impedance of 
the amplifier. If this value is divi- 
ded into the nominal output im- 
pedance of the amplifier, the re- 
sult is the damping factor. 


Several problems may be en- 
countered with this method. One 
is that with amplifiers having very 
high damping factors, it may be 
difficult to adjust and measure the 
small values of resistance required 
to make the voltage drop to half 
the unloaded value. Another prob- 
lem occurs when very low resist- 
ances are shunted across the out- 
put terminals of such an ampli- 
fier ; the primary impedance of the 
output transformer may fall to a 
point where excessive plate cur- 
rent flows and the tubes exceed 
their rated dissipation. 

There is another method which 
will give the same answer, with- 
out the attendant difficulties. 

In this method the no-load volt- 
age is measured as was done previ- 
ously. Next a resistor of a value 
equal to the nominal output im- 
pedance is connected to the out- 
put. The amplifier is now cor- 
rectly matched. The _ voltage 
across the output is now measured. 

The damping factor of the 
amplifier is equal to the full load 
voltage divided by the difference 
between no load and full load 
voltages, le. = 

E (no load) 
E (no load) — E (Full Load) 


Damping factor can be con- 
sidered as the inverse of regula- 
tion. If, for example, the output 
voltage falls only a little when the 
circuit is loaded correctly, then 
the regulation is good (low) and 
the damping factor is high. 

If it is found that the output 
voltage of an amplifier should rise 
when the load is applied, then this 
indicates that the amplifier has a 
negative damping factor. 


In this case, if the first method 
of measurement is used, the resist- 
ance value that has to be con- 
nected across the output, to cause 
the loaded output voltage to be 
doubled, is equal to the negative 
impedance of the amplifier. 

By measuring the damping fac- 
tor of your amplifier equipment 
you will be able to evaluate the 
performance of your amplifier and 
speaker system, and it will give 
you an important characteristic 
of your amplifier. 
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On Our Bookshelf... 


The first book we have for review is a 
Translation of a Russian text. 
“Nonlinear and Parametric Phenomena 

in Radio Engineering,” by A. A. 
Kharkevich. 

Published by John F, Rider, Publisher 
Inc., New York. Dr. Kharkevich is 
Professor of Theoretical Radio Engin- 
eering at the Moscow Electrotechnical 
Institute of Communication. He is also 
the director of the Communication La- 
boratory of the Academy of Sciences of 
the U.S.S.R. 

In this book the author discusses in 
extremely clear and interesting form the 
theory of nonlinear systems, and applies 
this to typical electronic problems. On 
this account, the book is written for the 
design and practising electronic engineer. 

The development of devices having 
some parameter which is variable has 
opened new vistas in solid state elec- 
tronics. This has been one of the causes 
for a renewal of interest in the theory 
of nonlinear systems. In the text are 
rather sound discussions on the theory of 


operation of oscillators, the parametric 
amplifier, the operation of detectors and 
rectifiers, FM and Phase Modulation de- 
tection systems and frequency conver- 
sion. Also included in the section under 
the main heading of parametric devices 
is synchronous detection systems, and 
regenerative frequency dividers. Al- 
though thoroughly basic, this text has 
found a place on the reviewer’s shelves 
as a useful reference book, when prob- 
lems must be tackled from basic details. 
Our copy has come direct from the 
Publishers. 
* * * 
The second book this month is:— 
“Single Sideband Communications Hand- 
book,” by Harry D. Hooton, 
WOTYH. Published by Howard 
W. Sams and Co. Inc., New York. 
Both in amateur and commercial 
circles, Single Side Band equipment is 
probably the most commonly discussed 
and extensively developed part of com- 
munications techniques over the last few 
years, although the basic principles have 
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been recognised and used commercially 
for fully 30 years. 


The text discusses the origin of the 
Single Sideband communication system, 
and the means of deriving such a mode 
of transmission from the commonly used 
amplitude modulation system. The fol- 
lowing two chapters discuss in quite full 
detail the techniques for suppressing the 
unwanted carrier, and the methods of 
removing one and selecting the remain- 
ing sideband. The following 4 chapters 
cover in more detail subjects such as 
carrier generators, speech amplifiers and’ 
filters, balanced mixer and converter sys- 
tems, and linear R.F. amplifiers. . Other 
chapters, interspersed throughout the 
remainder of the book give some details 
of typical sideband generators, and a few 
ot the most commonly found com- 
mercial single sideband transmitters. This 
is complemented by a section at the rear 
consisting of a number of fully detailed 
circuits of commercial equipment. 


This is a thoroughly enjoyable book 
and is a handy addition to others al- 
ready written on this rapidly developing 
subject, as it is technically up to date. 


Our copy by courtesy of Technical 
Books Ltd. 
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A 8ix-Metre 8.8.B. Exciter 


Interest in 8.8.B. on the V.H.F. 
amateur bands — principally 51 
and 144 megacycles — is growing 
‘apidly. This article and photos 
have been prepared to show how 
easy it is to modify or add to your 
existing equipment and try V.H.F. 
Single Sideband. 


It is not really necessary to ex- 
tol the advantages of single side- 
band on the high frequeney am- 
ateur bands between 3 and 30 
megacycles, but on the V.H.F. 
bands, where there is less Q.R.M., 


more available space, and only the’ 


problems of weak signals and 
noise of various types to contend 
with, many people do not realise 
the advantages of Single Side- 
band. These advantages can 
largely be summed up as follows: 

1. In order to achieve high 
power output with an amplitude 
modulated signal, a modulater 
capable of a power output of at 
least one-half the total input 
power to the final stage is re- 
quired. To get such power involves 
the expense of building a power 
supply, speech amplifier and 
modulater together with the cost 
of a modulation transformer. 
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However, any small exciter such 
as we are about to describe will 
drive one or two tubes to the full 
P.E.P. input permitted for New 
Zealand amateurs. If this same 
high power amplifier was used to 
amplify an amplitude modulated 
signal, we would find that its effi- 
cleney was so poor that an amplh- 
fier would be capable of only pro- 
ducing a quarter as much output. 
provided that the tubes were even 
capable of dissapating the extra 
losses. 

Thus, single sideband does pro- 
vide a simple means — perhaps 
alniost the most efficient means — 
of generating a high power R.F. 
signal. 

2. Both on theoretical and ex- 
perimental grounds, it has been 
shown many times that C.W. has 
approximately 17 db. advantage 
over A.M., when used over the 
same path under the same condi- 
tions. This means that a transmit- 
ter which is capable of transmit- 
ting 100 watts of fully amplitude 
modulated R.F. energy has the 
same transmitting range as a 2 
watt transmitter operating on 
C.W. This is all well and good, if 
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a NOTE: ALL RESISTORS ARE 


4W EXCEPT WHERE STATED 


By Irving Spackman, ZLIMO 


you want to use C.W. However, 
it has also been shown that a 
single sideband signal is nearly as 
effective as C.W. Actual tests on 
the 51 megacyecle band, have 
shown that, even though not ex- 
actly theoretically true, in prae- 
tise, a single sideband signal could 
be copied with the same ease as 
C.W., when operating over the 
same path, with the © signal 
streneth of the received signal 
being very weak. Under the same 
conditions, an A.M. signal was not 
detectable. 

It can be seen then, that S.S.B. 
has some worthwhile advantages 


when operating on YV.H.F. fre- 
quencies. 
This article describes a_ six 


metre exciter capable of taking a 
signal from a low frequency 8.8.B. 
exciter and heterodyning its fre- 
queney to the operating fre- 
quency. Amplifiers are included 
to raise the power level to between 
10 and 25 watts peak, depending 
on the voltage available to supply 
the final tube. This power is ade- 
quate for loeal contacts or for 
driving a higher power linear. It 
is also adequate to put a potent 
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signal into VIX and 2ZL distuets, 
when ‘sporadic E’ conditions al- 
low this type of D.X. 


CIRCUIT DESCRIPTION 


The exciter, as can be seen from 
the circuit, consists of 5 tubes, 2 
of which are voltage regulator 
tubes. A certain amount of redue- 
tion in parts can be accomplished 
if only 6 watts of output is re- 
quired beeause the 2E26 output 
tube can be operated in Class A, 
with Cathode Bias, and no sereen 
regulation. However, if higher 
power is required, the tube ean 
be operated in Class AB2, with an 
increase in complexity of  cir- 
cuitry but with an attendant in- 
crease in power output. 

The first tube, an ECF82, which 
consists of a triode and a pentode 
section, is used as a crystal oscil- 
lator and a mixer. The second 
tube, an EF'85 is used as an isolat- 
ing and voltage amplifier to raise 
the level from the mixer stage 
which is run at very low voltage 
and to clean up the signal, remov- 
ing any spurious beats from the 
output. This tube has a pi-coupler 
in its anode ecireuit to provide an 
impedanee transformation, a cer- 
tain amount of spurious signal re- 
jection, and a high Q coupling 
circuit to the grid of the 2K26 


power amplifier. This latter 
tube operates with a semi- 
passive grid circuit as an aid 


to stability. With proper layout 
and socket connections, the tube 
is perfectly stable when operating 
under Class A or AB conditions. 
A lot of the instability problems 
disappear if the 2E26 has a very 
low impedance input circuit — 
in this eireuit it has the input 
shunted by a 470 ohm resistor in 
parallel with a 100 pf. condenser. 
Together with a small value of 
erid stopper, the tube is quite 
tame under all conditions. 

As ean be seen in the rear 
photograph of the unit, there is 
only one V.R. tube a VE. 19. or 
the miniature equivalent. In the 
author’s case, the output tube is 
operated in Class A with cathode 
bias and no sereen regulation. 

However, for this article, the 
equipment was modified, to obtain 
the higher output, and it was 
found necessary to inelude an- 
other regulator tube — a VR 150 


REVIEW 


to stabilise the screen voltage of 
the 2K26. 

It will be noticed that the 
sereen and anode supply for the 
226 are derived from the same 
source. This is an _ insurance 
against supplying the screen with 
voltage without the anode being 
so supplied — this could cause 
damage to the tube. 

The crystal oscillator uses a 
simple grid-plate type cireuit with 
the anode tuned circuit tuned 
slightly above the frequency of 
the ervstal. Any active overtone 
erystal will oscillate in this ¢ir- 
cuit. The author uses a frequency 
of 46.5 megacyeles, a third over- 
tone erystal, which operates very 
satisfactorily. This fits in with 
other equipment the author uses. 
A suggested frequency could be 
a 37 megacyele unit — these can 
be obtained through advertisers 
in this magazine to special order. 
This would allow the 14 megacycle 
output of a S.S.B. exciter to be 
used to drive this unit. 

The mixer section of the trans- 
mitter uses the pentode section of 
the 6U8 or ECF82. The signal 
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from the erystal oscillator . is 
coupled to the grid circuit, while 
the input from the external S.S.B. 
exciter is coupled into the eath- 
ode of the same tube. The sereen is. 
bypassed for both frequencies, en- 
suring the tube operates under 
stable conditions, a problem often 
encountered in V.H.F. mixer de- 
sign. 

The output is tuned to the de- 
sired frequency, in this ease 51 
megacycles. A second inductive 
coupled coil couples energy into 
the grid cireuit of the EF85. This 
tube is used in preference to the 
sharp cut-off equivalent — the 
EF80 — because of its variable 
gain control facility, and this is 
used in two ways. By adjustment 
of the cathode bias resistor, the 
bias can be set at a point at which 
adequate drive is provided to the 
final tube. This higher-than-nor- 
mal bias, is also helpful in allow- 
ing the tube to handle the volt- 
age available from the mixer, 
which can run up to 4 or 5 volts. 
This will depend on the voltage 
supphed to the mixer from the 
external exciter. 
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The external exciter need only 
supply two or three volts across 
the cathode of the ECF82 pentode 
for satisfactory mixer service. In 
many cases a dummy load with a 
tap on it, or some other system 
will have to be used, to reduce 
the level of drive to a suitable 
value. 


The output of the E85, which 
is a very high gain tube, will run 
as high as 60 or 70 volts, when 
operating into a high-Q tuned cir- 
euit. This is 5 or 6 times more than 
is needed to drive the 2K26. For 
this reason the pi-network was 
selected to step down the imped- 
ance, and voltage, to a suitable 
level. The output capacity of the 
pi-network is the output capacity 
of the EF85 plus the tuning con- 
denser in the anode plus stray 
capacity. The output capacity of 
the pi-network is the 100 pf. sil- 
ver mica, the input capacity of the 


2K26 and strays, all in parallel. 
This network reduces the avail- 
able voltage to a suitable level 
whilst providing a suitable match 
to the low resistance in the grid 
of the 2H26. 

It will be seen from the cireuit 
that there are a number of ecat- 
hode connections shown for the 
226. If the tube is operating with 
fixed grid bias, each one of these 
should be earthed with a_ short, 
heavy conductor to the chassis. 
If cathode bias is used, each of 
these pins should be by-passed 
with a .Olmfd dise ceramic con- 
denser soldered to the respective 
pins and the chassis or solder lug 
with the shortest possible leads. 
The sereen should be by-passed in 
a Similar manner. 


The output tuned cireuit con- 
sists of a simple parallel tuned cir- 
cuit with a single turn link acting 
as a coupling system to the an- 


tenna. The L and C valves for this 
tank circuit have been selected to 
provide an optimum match from 
the output impedance of the tube 
to an antenna of 50 or 70 ohms. 


SIDEBAND SELECTION 

With the crystal oscillator fre- 
queney below the output fre- 
quency, aS we have it here, and 
‘additive’ mixing up to the de- 
sired working frequency, the side- 
band selected at the output of the 
low frequency exciter section, will 
be maintained in the output of 
this exciter. For example if a 
megacycle signal is used with the 
upper sideband selected (normal 
practice on this band), then the 
DL megacycle signal will also com- 
prise the upper sideband. As it 
is normal convention to use upper 
sideband on all frequencies above 
10 megacyeles, direct heterodyn- 
ing from 14 or 21 megacyeles is 
very attractive. 
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TUNING UP THE EXCITER 


Remove the output tube and 
apply filament and plate voltage 
to the oscillator mixer and buffer 
amplifier sections. Each of these 
is now aligned carefully in the 
following manner. The oscillator 
is tuned by adjusting the slug in 
the plate coil of the oscillator see- 
tion until grid voltage is observed 
on the grid of the mixer using a 
V.T.V.M. D.C. probe If this is not 
available listen for the oscillator 
in a receiver, or use a G.D.O. as 
an absorption wavemeter as an 
indicator, coupled very loosely to 
the plate coil. Tune the coil 
slightly to the high frequency side 
of maximum R.F. energy, or the 
oscillator will not start reliably 
when power is applied. Also make 
sure the VR. tube is alright and 
that all components are operating 
within their ratings. 


Couple in the low frequency ex- 
citer and unbalance the controls 
or wind in a small amount of ear- 
rier, sufficient to provide about 2 
or 3 volts of drive at the cathode 
of the 6U8 pentode mixer sec- 
tion. Now listen to the expected 
frequency in the 51 megacyecle re- 
eion with the antenna removed 
from the converter or receiver. 
A healthy earrier should be de- 
tected. Adjust the slugs in the 
plate circuit of the ECF82 pen- 
tode and the grid of the EF85 
for the maximum signal. Now 
wind out carrier from the exciter 
and the carrier on 51 megacycles 
should also be reduced. If it does 
not, then you have tuned up on 
a spurious signal. 


REVIEW 


If any trouble is encountered, 
it would pay to check all the coils 
with a Grid Dip Oscillator prior 
to final adjustment. Once the ecar- 
rier on 51 megacyeles is behaving 
itself, then measure the cathode 
voltage of the EF85, and increase 
carrier from the exciter again un- 
til the cathode voltage of the 
EI'85 just commences to rise. This 
indicates the point of non-linear- 
ity and that the tube is being 
driven out of the Class A region. 
At all times, the 8.S.B. drive must 
be kept below this point, other- 
wise distortion products will in- 
erease. The anode circuit of the 
EF85 can now be resonated — this 
tuning point will be very sharp. 
Check to make sure that you are 
tuning to 51 megacyeles and not 
the oscillator or some other spuri- 
ous frequency. Once the right 
position has been found, mark the 
position on the dial in some way. 
There will be little need to alter 
this control again if V.I.O. exeur- 
sions of less than half a mega- 
eycle are utilised. 


Replace the 2E26, and plate and 
screen voltages can now be ap- 
plied to it. If the tube is operating 
in Class A, with cathode bias, 
check the screen and cathode volt- 
ages to make sure the bias is cor- 
rect and the tube is operating 
within its rated dissapation. If the 
tube is operating with fixed bias, 
however, this should be adjusted 
so that the plate current, at. the 
particular plate voltage is  suffi- 
cient only to produce about half 
the tube’s rated anode dissapation. 


Now the final anode cirewit can 
be resonated. Even with carrier 
wound out, there should be suffi- 
cient remaining to be easily de- 
tected in the receiver. Check over 
all the various adjustments again 
(including the low frequency ex- 
citer) except the crystal oscillator 
and touch up for maximum signal. 
Now connect a suitable dummy 
load such as a 10 watt or 15 watt 
bulb — depending on the expec- 
ted power output, and increase 
the audio gain and other gain con- 
trols in the main exciter, to pro- 
vide the required amount of S.S.B. 
excitation. The lamp should glow 
brightly on voice signals, but be 
completely extinguished  other- 
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wise, indicating lack of any spuri- 
ous output. 


The microphone can now be 
turned down and the receiver 
used to examine the surrounding 
spectrum for any sign of parasitic 
oscillations or instability in the 
transmission. Only when the oper- 
ator is completely satisfied, should 
the transmitter be connected to an 
antenna. 


COIL TABLES 


L1 12 turns close wound No. 22 
gauge SWG., enamel covered. 


L214 turns close wound No. 22 
gauge SWG., enamel covered 

L3. 8 turns close wound No. 24 
gauge SWG., enamel covered. 


L4 11 turns spaced 1 diameter air 
wound, 3” diameter, 1” long, 
18 G. tinned copper. 


L5 4 turns 16 G. enamel copper wire, 
1” diameter, spaced, 3’ long. 


L6 1 turn link made from inner sec- 
tion of 75 or 50 ohm coaxial 
cable looped back and soldered 
to braid. 


L1, L2, L3 are wound on OBA or 3” 
diamond formers, 3” long. Slugs are 
Purple or Black type Iron dust if pos- 
sible otherwise use Grey Iron dust 
type. 


Final checks on linearity are 
best made with an_ oscilloscope 
and a two tone test. Do not drive 
the unit too hard — it is only a 
low power exciter and will not 
deliver more in this way than it is 
capable of giving when operated 
properly. However, it will give a 
good account of itself both in 
local and D.X. operation. It will 
also help where cases of T.VI. 
from previous Class C type trans- 
mitters have forced the reader to 
forego operation in the 6 metre 
band during TV hours. Care 
should be taken in selecting a 
crystal frequeney, so that its fun- 
damental or harmonies of it, do 
not fall in the local TV channel. 
If this is done, the low spurious 
signal content of this exciter will 
enable 6 metre operation to be ear- 
ried out during TV hours except 
in the deepest fringe areas. As 
any tendency to overload will oe- 
cur only on peaks, this usually is 
not as troublesome as a_ steady 
continuous carrier. 


ee SS 
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CONTROL METHODS AND AMPLIFIERS FOR 


INDUSTRIAL REGULATING SYSTEMS 


The growth of several parallel systems of 
control for industrial drives confronts the engi- 
neer and technician alike with the problem of 
what system to use. This article, published by 
arrangement with Associated Electrical Indus- 
tries Ltd., will assist all those in the electrical 
and electronic industry in assessing the relative 
merits of the various types of equipment avail- 
able. Of particular interest to our readers will 
be the sections dealing with valve and semicon- 
ductor amplifiers. Nevertheless, many readers 
with war-time experience will recall rotating 
amplifiers, such as amplidynes, with pleasure. 


The choice between different control systems be- 
comes increasingly complicated as their variety in- 
creases. Is there still a case for using magnetic 
amplifiers and amplidynes? Where does static 
switching come in? Will it make obsolete all our 
present-day contactors and relays? The answers to 
these and similar questions are to be found in sound 
basie application engineering, which takes into ac- 
count economic as well as technical factors, and 
considers the environment and maintainability of 
the equipment concerned as well as its performance. 

A very high proportion of industrial drives today 
are controlled by some form of closed-looped regu- 
lating system. In such a system the controlled quan- 
tity (voltage, current, speed, etc.) is usually meas- 
ured and compared with a reference quantity at a 
low power level. The deviation of controlled quan- 
tity from reference quantity is then used to provide 
a signal, which controls the power element of the 
system in such a way as to reduce this deviation to 
a small value or to zero. Suitable means of ampli- 
fication must come before the main power element 
to step up the power level of the deviation signal. 
The method of amplification employed requires care- 
ful consideration at the design stage of the control 
system; the selection of methods available at the 
present time is briefly as follows: 

1. Standard d.ec. exciters, e.g., rotating machines. 

2. Special d.c. exciters, e.g., those with laminated 
frames. 

3. Two-stage, cross-flux excited, d.c. machines, e.g., 

amplidynes. 

Thermionic valve amplifiers. 

Magnetic amplifiers. 

Transistor amplifiers. 

Silicon controlled rectifiers ( or pylistors). 

The historical development of industrial control 

systems has brought about a parallel development 

of amplifying devices in line with the increasingly 

high standards of performance demanded of control 

systems. Amplifiers have come into use roughly in 

the order in which they have been listed above for 

this reason as much as for any other. It was fortun- 

ate that new devices such as transistors and eontrol- 
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led rectifiers appeared when they did to enable even 
more stringent requirements to be met, or alterna- 
tively to permit less cumbersome equipments to be 
devised for the control of industrial drives. Each 
new device as it appeared has offered advantages 
over those used hitherto, but it would be a mistake 
to suppose that there were no attendant disadvant- 
ages in the new devices. This article discusses each 
type of amplifier in turn and attempts to show their 
characteristics in relation to one another. ‘Fashion’ 
is entirely out of place in such a context, and a 
properly balanced decision can only be taken regard- 
ing the type of amplifier to use in any given set of 
circumstances if the facts of the case are carefully 
examined. A comparison of the main features of 
available amplifiers is given in the table. 


The rotary amplifier 


An ordinary d.c. exciter on a d.c. generator, ete., 
may be regarded as a power amplifier since the 
power required to excite its field fully is consider- 
ably less (by a factor of, say, 100) than the power 
which its armature is capable of delivering. Some of 
the machine’s characteristics are good features when 
it is regarded as an amplifier, while others are bad. 
For instance, the response of armature voltage to a 
sudden change in field voltage takes place roughly 
exponentially with a time constant Tf corresponding 

4d 
to the — of the field circuit. Tf can be shortened 
R 
by, say, increasing R, but. this results in a propor- 
tionate reduction of the power amplification. In fact, 
the dynamic amplification factor, defined as the 
ratio of power amplification to time constant, re- 
mains unchanged unless the basic geometry (e.g. air 
gap length) of the machine is changed. Further- 
more, amplification cannot be traded for speed of 


1. Electronic excitation panels controlling Ward Leonard 


generator sets for a paper machine sectional drive at the 
Wolvercote Paper Mills, Oxford. 
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POINTS OF TYPE OF AMPLIFIER 
COMPARISON ————s 
ROTATING MAGNETIC THERMIONIC TRANSISTOR SILICON 
A ee pe ee ee VAL VE — A. CONTROLIED 
LAMINATED AUTO-SELF FLUX RECTIFIER 
EXCITER AMPLIDYNE EXCITED RESETTER CONVENTIONAL MARK-SPACE  (PYLISTOR) 
(a) Inherent characterists 
(i) Dynamic High for High in Very Very Very 
amplification Low Medium cascade one unit high high High High 
units 
(ii) Order of maximum 100 
power output (kW) 100 10 100 100 0.1 0.1 1 and upwards 
(iii) Order of typical Very Very Very 
response time (m sec) 1000 100 100 10 short short short 10 
(iv) Reversibility of 
output voltage and/or 
current in normal use Vand A VandA Neither Neither Neither Neither Neither Only V 
= eS ae Troublesome 
(vy) Effect of supply Practically unaffected Troublesome with single May be troublesome. Stabilised supply when 
variations ended units. Push/pull desirable in some cases inverting 
arrangements much less 
affected 
(vi) Inherent overload Depends on type of ——— —\ —— 
capabilities Good Good rectifier used Poor No overload capacity at all 
(vii) Size relative to Large but reduced Very 
power output Medium Medium somewhat with increased Small Small Small small 
supply frequency 
SSS SSS SSS SS 
(b) Service features 
SS eee EE EE  eEeEE—EeeEE eee Eee 
ee a Bat Saas x Y ai 
(i) Durability Brushes require replacement. Some rectifier types Valve life Indefinite life. Some probability of failure 
Bearings may need renewal have limited life is limited of components, but steadily decreasing with 
at longer intervals better design 
(ii) Routine Bearings, brushes, and Regular 
maintenance commutator need regular check of 
attention None None circuit None None None 
parameters 
desirable 
el canes ae ~~ —. re —_ —— 
(iii) Testing and Straightforward, orthodox Circuits can be complicated Circuits rather more 
fault-finding methods complicated 
Nae Essa = eee 


‘Built-in’ test facilities, and/or module construction with spare units, desirable 


Driving motor must be 
started 


(iv) Availability 
No delay 


response with out limit. Eddy current effects in a 
solid frame set a lower limit to the effective field 
time constant and interpole lags, largely but not 
entirely due to eddy currents in a solid yoke, cause 
commutation difficulties. On the other hand there is 
no difficulty in obtaining reversal of output polarity, 
and full use is made of the copper and iron of the 
machine for either polarity of output. In other words 
the d.c. exciter is an inherently-reversible amplifier, 
with a fairly low amplification factor and a rather 
slow rate of response. 

The rate of response of such a machine can be 
improved by building it with a laminated frame, 
and this is often done with advantage in quite large 


d.c. generators and motors. Hysteresis and satura- 
tion are other characteristics to be found in all d.e. 


machines that must be minimised in order to obtain 
a linear, single-valued input/output relation. The 
AEI type CX laminated exciter is an example of a 


No delay 


Valves must No delay 


warm up 


No delay No Delay 
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d.c. amplifying exciter in which the design of the 
machine deliberately aims at good amplifier charac- 
teristics. To obtain any substantial advance on this 
tvpe of machine, the two-stage machine must be 
used. 

One of the best examples of the two-stage machine 
is the cross-flux excited, fully-compensated exciter 
known as the amplidyne. Thousands of such ma- 
chines have been installed and are giving excellent 
service in all kinds of control systems, some under 
very arduous conditions. The normal working power 
amplification of the amplidyne is about 2500 to 1, 
and it has a very good rate of response (being a 
fully-laminated machine) as exemplified by the time- 
constants of its two stages, which are of the order 
of 0.1 second each. In common with all d.c. exciters 
and generators, it is inherently reversible and has a 
high ratio of peak output current to maximum con- 
tinuous current, a useful feature in many control 
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systems where it is used as a Ward Leonard gener- 
ator. When used as an exciter, voltage forcing ratios 
ap to 15 to 1 or more are readily obtained by suit- 
able choice of the steady-state operating voltage of 
the generator or motor field it is supplying. 

In certain applications the stored mechanical 
energy inherent in a rotary amplifier acts as a use- 
ful buffer against supply system transients. 

What, then, are the draw-backs of such an ampli- 
fier? It has rotating parts and, therefore, has bear- 
ings which require regular attention. It has a com- 
mutator which also requires regular attention and 
brushes which need to be renewed from time to time. 
The problem of maintenance must not be over- 
emphasised, however; in a works in which many 
d.ec. machines are already installed, the routine 
maintenance of a few more amplifying exciters is 
something which electricians can take in their stride. 
In some applications the amplification of the ampli- 
dyne is insufficient, and in others its rate of response 
is still not fast enough. 


The valve amplifier 


In spite of a marked reluctance by industry, and 
particularly the ‘heavy’ industries, to admit ther- 
mioni¢ valves into their works for process control 
purposes in the years immediately following the war, 
certain applications demanded such a high degree of 
accuracy of control that there was no other solution. 
Sectional paper-machines requiring 0.1% accuracy 
of speed control were successfully driven by motors 
supplied from Ward Leonard generators, which in 
turn were controlled by amplidynes and thermionic 
valve pre-amplifiers, or by thyratrons with ther- 
mionice valve firing control (Fig. 1). Naturally, the 
designer’s approach to valve circuits for industrial 
processes must be quite different from the approach 
required for other applications. Reliability is of 
paramount importance, and maintenance must not 
be a lengthy and complicated procedure. The stan- 
dard of electronic circuit components has been dic- 
tated by the radio industry, which is by far the 
largest user; under industrial working conditions 
the reliability of these components has often proved 
inadequate. 

The design of industrial equipment with ther- 
mioni¢ valves of limited life is therefore particularly 
difficult when the equipment is intended to control 
a continuous process with a shut-down charge which 
can amount to thousands of pounds per hour of lost 
production. 


The magnetic amplifier 


In view of the limitations of thermionic valves 
and of the rotating amplifier, magnetic amplifiers 
came into use in increasing numbers for industrial 
control systems some 10 to 15 years ago. These am- 
plifiers employ transductors (variable reactance 
chokes) and metal rectifiers which were originally 
selenium but which are now usually germanium or 
silicon diodes. They are robust, have no moving 
parts, and require no routine attention. The power 
amplification per cycle of a single-stage magnetic 
amplifier is in the region of 100 to 1 and its rate of 
‘response depends partly on the circuit configuration 
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2. A typical magnetic amplifier. Equipment of this type is 
robust, has no moving parts and requires no routine main- 
tenance. Single stage amplification is in the region of 100 
jo | 


used. In auto-self-excited amplifiers, the unit fune- 
tion response is not a simple exponential but can be 
roughly represented by an exponential with a time- 
constant of 0.05 see. or longer, when a 50 ¢/s supply 
is used. In the case of flux-resetting amplifiers, a 
maximum delay in response of one cycle is obtained, 
which means 0.02 see. with a 50 ¢/s supply. 

A reduction in the bulk and weight of the trans- 
ductors and an improved rate of response may be 
obtained by the use of a higher frequency of supply. 
A fairly delicate design compromise is necessary in 
the choice of frequency, and the optimum would ap- 
pear to be in the region of 400 ¢/s. Where an instal- 
lation requires a number of magnetic amplifiers, the 
additional expense of a special 400 ¢/s alternator 
with voltage regulator may be justified. The per- 
formance of 50 ¢/s flux-resetter amplifiers, however, 
is more than ample for the majority of industrial 
drives. 

The magnetic amplifier shares with the amplidyne 
the characteristics of low input and output imped- 


3. A standard transistor amplifier, using printed-circuit con- 
nections. A response time of a few milliseconds and an ampli- 
fication factor of 108 are characteristic of such equipment. 
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ances, and comparative freedom from electrical in- 
terference. Because of the presence of rectifiers in 
the output circuit, on the other hand, the magnetic 
amplifier is not inherently reversible, and if it is used 
for a reversing application it usually has to be dup- 
licated in a push-pull arrangement of some kind, 
which requires each amplifier to be at least double 
the rating of the field winding constituting the load. 
This tends to make the magnetic amplifier expensive 
in such appleations. 

Transient feed-back for stabilising purposes 
usually involve either transformers or capacitor- 
resistor combinations. The smooth d.c. output of the 
amplidyne can readily feed such cireuits, but the 
raw rectified a.c., full of harmonies, produced by a 
magnetic amplifier, can cause serious degeneration 
of such an amplifier if transformer or CR feed-back 
cireuits are fed from it. This, however, is the system 
designer’s problem and it can be solved in particular 
cases. 

The semiconductor amplifier 


While magnetie amplifiers can be designed for 
ratings from a fraction of a watt up to 100 kilowatts 
or more, they are now facing increasing competition 
from two relatively new devices, the transistor and 
the silicon controlled rectifier (SCR). The former 
rivals the magnetic amplifier at the lower end of the 
power range, and the latter at the higher end. 
Transistor amplifiers are suitable for outputs up to 
about a hundred watts, and when designed as stan- 
dard units on printed-cireuit boards (Fig. 3) they 
can be relatively inexpensive. Their response time 
is generally a few milli-seconds, and a typical amph- 
fier has a power amplification factor of 10°. The need 
for duplication in the event of a reversible output 
being required is relatively unimportant at the 
power level in question. 

A design difficulty introduced by the use of tran- 
sistor amplifiers is the need to mix signals by a com- 
mon electrical circuit; this may be embarrassing 
when isolation of circuits is required. One solution 
is to use a low-power signal-mixing magnetic ampli- 
fier supplied from a transistor oscillator at 1000 ¢/s. 
The separate control windings of the magnetic am- 
plifier provide the necessary isolation and the high 
supply frequency gives the amplifier a fast response. 
The power level of transistor amplifiers may be ex- 
tended by the use of a technique in which the tran- 
sistor is rapidly switched between the fully conduct- 
ing and fully non-conducting states. The relative 
times spent in these two states is varied in order to 
achieve the desired control of mean output from the 
amplifier. An amplifier functioning in this mode is 
sometimes described as a ‘mark-space’ amplifier. 
Operation at a higher power level is permitted be- 
‘ause internal energy dissipation of the transistor is 
kept as low as possible, compared with the state of 
affairs in the more conventional amplifier where the 
transistor is, in effect, a variable impedance and must 
dissipate a significant amount of energy when in the 
‘half-switched’ state. 

At present, such logie switching circuits must ter- 
minate in the opening and closing of conventional 
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contactors in the majority of cases. One notable ex- 
ception to this is where static switching units are 
used to sequence the correct selection of reference 
voltages for the grid-control circuits of mercury-are 
rectifiers, which are being used to an increasing ex- 
tent for the control of large reversing drives. Statice 
switching is already beginning to supplant the use 
of arrays of sequencing relays hitherto found to be 
indispensable adjuncts to industrial drive control 
systems. 


4. A typical silicon controlled rectifier (pylistor) amplifier unit. 
Powers of about 100 kW can be controlled at present, but this 
limit may well be extended to thousands of kilowatts in the 
future. 


The advent of the silicon controlled rectifier, (py- 
listor), a solid-state trigger device analogous to the 
thyratron in its behaviour, has extended the range 
of power obtainable with semiconductor amplifiers 
upwards by an unforeseeable amount; at present 
powers of 100 kilowatts or so are practicable, but 
with improved pylistors it is possible that thousands 
of kilowatts may be obtainable in the future. A typi- 
eal amplifier unit is shown in Fig. 4. 

SCR power amplifiers may eventually replace 
large mercury are rectifiers, and controlled rectifiers 
themselves may also replace contactors in many 
cases. A great deal will depend on the ability of 
manufacturers. to reduce their cost sufficiently by 
improved manufacturing techniques. 

It is already possible to supply reversing d.e. 
motor drives of relatively small horsepower from 
controlled rectifiers, with full control of power flow 
for both motoring and regenerating. Such drives are 
economic competitors of magnetic amplifier motor 
drives, but cannot yet compete with Ward Leonard 
amplidyne drives. 

An important limitation of all semiconductor de- 
vices, as compared with amplidynes or laminated 
exciters, is that none of them has any inherent eur- 
rent overload capacity, nor the ability to withstand 
even a small amount of voltage in excess of their 
rated P.I.V. (peak inverse voltage), without sustain- 
ing permanent damage. Furthermore, their capabi- 
lities deteriorate rapidly with increased ambient tem- 
perature. The circuit designer, when dealing with 
semiconductor devices, naturally designs his circuits 

continued at foot of next page 
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A SHORTWAVE CONVERTER 


Construction of a band-switch- 
ing communications receiver needs 
the careful attention of an experi- 
enced technician or amateur and 
so, to cater more particularly for 
the beginner, here is a _ simple 
plug-in coil converter. This con- 


6J6 (MIXER) 


AERIAL 


verter, when used in front of even 
a four or five valve broadeast re- 
ceiver, will give excellent cover- 
age and reception of short-wave 
stations all over the world. 

No test equipment will be need- 
ed for alignment because of the 
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simplified tuning arrangement. 
Operation 

The converter employs two 6J6 
tubes and a 6BD6 in a unique eir- 
euit (Fig. 1) made popular by the 
New Zealand amateur ZL4GP, 
One of these 6J6 tubes is used as 


6BD6 (IF AMP) Fig. 1 
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accordingly, but in so doing he may be forced to use 
devices with continuous ratings far exceeding the 
requirement of the application, in order to ensure 
their safety under transient conditions. It is, there- 
fore, important to maintain a proper perspective in 
choosing amplifiers for a given application. 
Combined systems 

Control systems combining the advantages of the 
amplidyne with those of semiconductors are often 
a good proposition. They offer good performance, 
aecuraey of control and speed of response, together 
with economy and relative simplicity. Circuits con- 


taining controlled rectifiers with suitable transis- 
torised trigger (firing) circuits are more complea- 
ted, and contain many more components than, for 
example, an amplidyne and transistor pre-amplifier 
with equivalent performance. Completely statie semi- 
conductor equipment is, of course, preferable when 
the accuracy of control and speed of response re- 
quired exceed the capabilities of an amplidyne con- 
trol system. The important fact to realise, however, 
is that high performance costs more, either in initial 
outlay or upkeep, or both. It is not good engineering 
to install a system with a potential performance far 
better than the application demands. 
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a two-stage oscillator, while the 
other serves as an r.f. amplifier 
and mixer. The signal from the 
antenna is appled to one of the 
grids of the mixer, while the oscil- 
lator signal is fed to the other 
grid through capacitor (. The two 
plates of the mixer are tied to- 
gether so that the intermediate 
frequency (the difference between 
the oscillator and incoming-signal 
frequencies )appears in the output. 
This intermediate frequency (1.f.) 
is then amplified in the following 
stage and applied to the output 
jack. 

The if. of the converter falls in 
the upper portion of the broadeast 
band (somewhere between 1400 
and 1600 k.e.). As a result any 
signals picked up by the converter 


REVIEW 


Fig. 2 


are reduced to a specifie frequ- 
ency within this range and actu- 
ally rebroadeast to an ordinary 
radio. In doing this, all of the am- 
plification of the radio, as well as 
that of the converter, is being 
used to increase the strength of 
the short-wave signals. 

The power supply is ineorpor- 
ated on the chassis and supplies 
6-3V A.C. for the tube filaments as 
well as (after rectification through 
a single diode) 150V D.C. for the 
i id 
Construction 

The aerial view of the conver- 
ter in Fig. 2 shows the location of 
the various components with the 


plug-in aerial coil for the 40 metre 
band at the right front corner 
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and the plug-in oscillator coil for 
the same band on the left. Again 
on the left hand side, next to the 
oscillator eoil, is the 66 oscillator 
and, on the right hand side, next 
to the aerial coil is the 6J6 mixer 
with the 6BD6 if. amplifier be- 
hind it. The 20 pf. bandspread 
capacitor can be seen mounted in 
the centre of the chassis. This 
should be mounted on a heavy 
metal bracket and lined up ex- 
actly with the vernier dial so as 
to give smooth tuning. 

The exact location of all these 
parts is not critical and may be 
changed to suit the construector’s 
equipment. 

Fig. 3 shows the underside view 
of converter with the 100 pt. band- 
set capacitor on the left top lip of 
chassis and the 100 pt. mixer peak- 
ing capacitor, on the right. Below 
the mixer peaking capacitor are 
the 1.f. coils which are just stan- 


dard broadeast receiver  slug- 
tuned oscillator coils. Before 


mounting the output i.f. coil, wind 
about 25 turns of 30 gauge enamel- 
led wire around the end of the 
form. This can be wound elose 
against the existing winding and 
then secured by a small piece of 
sticky tape. 

Wiring of the set is straight- 
forward with the usual precaut- 
ions of short, well soldered leads 
and eareful checking and recheek- 
ing to avoid wiring errors. 

After construction has been 
completed it may be found neces- 
sary to mount a small piece of 
shielding metal between the two 
if. coils, as the proximity of the 
two coils and associated wiring 
could cause the converter to oseil- 
late. 

Coil Winding 

Care should be taken in wind- 
ing the various plug-in coils to 
make sure that the correct num- 
ber of turns is used to cover the 
individual bands. All aerial coils 
have two windings while the oseil- 
lator coils have only one. The six 
eoils for the lower frequeney 
bands are wound on 1+}in. diameter 
coil forms. For the highest band, 
commercially available Minidue- 
tor coil windings are used. These 
are wired to standard four (or 
five) prong plugs or coil-form 
bases from which the tops have 
been cut off. Below is a table sup- 
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COIL — WINDING DATA 


BAND WINDING AERIAL COIL OSCILLATOR COIL 
80 metre UPPER 30% turns close-wound 26 gauge 18 turns close-wound 22 gauge 
(2.6—6.4 m.c.) enamelled wire. enamelled wire. 
LOWER 113 turn close-wound 26 gauge 
enamelled wire. 
40 Metre UPPER 1434 turns close-wound 22 gauge 104 turns spaced to occupy 3in. 
(5.3—14 m.e.) enamelled wire. 22 gauge enamelled wire. 
LOWER 43 turns close-wound 22 gauge 
enamelled wire. 
20 Metre UPPER 8 turns spaced to occupy #in. 4} turns spaced to occupy in. 
(10—27 m.c) 22 gauge enamelled wire. 22 gauge enamelled wire. 
LOWER 43 turns close-wound 22 gauge 
enamelled wire. 
10-15 Metre UPPER 4 turns of Miniductor 3 turns of Miniductor 
(20—45 m.c.) type 3014 type 3014. 
LOWER 2 turns insulated hook-up wire 


plying the necessary data _ for 
winding the coils. 


The converter is coupled to 
radio simply by connecting a piece 
of hook-up wire from the output 
jack of the converter to the ex- 
ternal aerial connection on the 
radio. If the radio has a ferrite 
rod aerial wind about 10 turns of 
insulated hook-up wire directly 
over the coil on the rod and con- 
nect one end to the output of the 
converter. 


Adjustment 


After coupling the unit to the 
radio and attaching an aerial to 
the converter, set the slugs of the 
if. coils about halfway in. 


Open the band-set and mixer- 
peaking capacitors to their half- 
open position and then, using the 
two 40 metre coils, switch the con- 
verter on and rotate the band- 
spread capacitor. Immediately one 
of the stronger short-wave stations 
should come in, then readjust the 
if. coils for the strongest signal 
and tune the mixer peaking capa- 
citor for maximum volume. Other 
stations on this band can then be 
tuned in by merely rotating the 
bandspread capacitor. 


Each set of coils is designed to 
cover a number of short-wave 
bands. To tune in a different band 
with the same set of coils, reset 
the band-set capacitor and adjust 
the mixer peaking capacitor by 


wound over upper Miniductor winding. 


about the same amount. Again ume. The mixer peaking capacitor 


tune into a station with the band- need not be changed unless the 
spread and adjust the mixer peak- band set capacitor is once more 
ing capacitor for maximum vol- readjusted. 


— 
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Standard Power Transformers 


A+ FOR RADIO AND AMPLIFIERS, AVAILABLE 


© IN FLAT OR VERTICAL MOUNTINGS 
Except where stated all 230 V. Primary 


Pig | 150/150 V 30 Ma. 6.3 V 2 Amp. 
Plsgee2 220/220 V 40 Ma. 6.35V 2 Amp. 
PT 3 260/260 V 60 Ma. 6:32 2 Amp. 
PT 4 280/280 V 60 Ma. 6.3,V 2 Amp. 5 V 2 Amp. 
Plea 350/350 V 60 Ma. 6.3 V 2 Amp. 5 V 2 Amp. 
Pl/376 WS PEL aay: 65 Ma. 6.3 V 1 Amp. 
Pl eae7 115/V 4 Wave 65 Ma. 
PT-—8 280/280 V 80 Ma. 6.3. V 3 Amp. 5 V 2 Amp. 
PT 149 STOPSIOEY 80 Ma. 6.3 V 3 Amp. 5 V 2 Amp. 
PT 10 350/350 V 80 Ma. 6.3 V 3 Amp. 5 V 2 Amp. 
PT 11 310/310 V 100 Ma. 6.3 V 4 Amp. 5 V 2 Amp. 
PT 12 350/350 V 100 Ma. 6.3 V 4 Amp. 5 V 2 Amp. 
PT 13 310/310 V 125 Ma. 6.3 V 4 Amp. 5 V 3 Amp. 
PT 14 310/310 V 150 Ma. 6:35V 5 Amp. 5 V 3 Amp. 
PT 15 400/400 V 150 Ma. 6.3 VGT, 5 Amp. 5 V 3 Amp. 
PT 16 400/400 V 150 Ma. 6.3 VCT 2 Amp. 5 V3 Amp. 63 V 4 Amp. 
PT 17 450/450 V 150 Ma. 6.3 VCT 2 Amp. 5 V3 Amp. 63 V 4 Amp. 
PT 18 450/450 V 200 Ma. 6.3 VCT 2 Amp. 5 V3 Amp. 63 V 4 Amp. 
Pilg 19 500/500 V 200 Ma. G35VGl 2 Amp. 5 V3 Amp. 6.3 V 4 Amp. 
Pioe20 595/595-V 350 Ma. 
(500 V DC) Choke Input 
PT 21 890/890 V 250 Ma. 
(750 V DC) Choke Input 
Pi, 22 295 2a aN. 360 Ma. 6.3 V 10 Amp. 5 V3 Amp. _ Sec. Tapped 


240/240 V 
Suitable for use with either RCA or Philips TV Kits Primary 0.210, 220, 230, 240 V. 


PT 23 Deleted 


PID 24 Pri. O-230-270 V 6.3 V 5 Amp. 6.3 V5 Amp. 5 V 2 Amp. 
Used in TV Receiver with Mains Rectification. 

Pin 2o 115 V 360 Ma. 12.6 V 5 Amp. CT used with Silicon Diodes in Voltage Doubler Circuit. 

PT 26 280/280 V 80 Ma. 6.3 V 4 Amp. 6.3 V1A. 

PT 27 280/280 V 125 Ma. 6:35, 5 Amp. CT 6.3 VTA: 

PI? 28 280/280 V 175 Ma. Grouy 4 Amp. CT 6.3 V 4A... CT 5 Vague 


AUCKLAND TRANSFORMER CO. LTD. 


20 EDEN STREET, NEWMARKET, AUCKLAND 
TELEPHONE 51-307 Telegrams: “TRANSFORMA,” Auckland 
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The Domestic Stereo System 


Last month we were unable to 
feature this part as we had pro- 
mised. This was mainly due to 
some further development work 
we were carrying out on _ this 
equipment, and consequently we 
were unable to have the photo- 
graphs completed before the pub- 
lishing date. To those who have 
been following this series, we offer 
our apologies, but we feel that the 
delay would not ultimately cause 
much trouble. 


In the July issue we showed a 
circuit for the full range of input 
control facilities. However, in 
transposing the working equip- 
ment to the drawings for publi- 
‘ation, two small errors crept in, 
and should be corrected, if the 
wiring has been finished before 
this issue arrives. These are as 
follows: L.H.S. co-axial input. 
Switch position No. 3 should con- 
nect to wire running down to 
lower half of cireuit from R.H.LS. 
switch position No. 4. Also the 
wire running to the Right hand 
side upper and lower switch sec- 
tions from the upper 220 k resis- 
tor and connecting to No. 3 see- 
tion in both the top and bottom 


sections, should of course be the 
moving contact and not connected 
to any particular contact at all. 
To avoid any trouble we have pub- 


lished the correct circuit on page 
OT 
ad. 


Now to continue. Previously we 
showed a sub-panel view of the 
wired board which makes up one 
section of the stereo amplifier. 
This, together with the numbered 
plan, should enable readers to 
complete the sub-panel wiring. 
Also, we published a top view 
plan showing the relative position 
of the components which are 
mouted on the upper side of the 
board. To enable readers to get 
the complete picture on this part 
of the assembly, we have pub- 
lished a photo of the layout of the 
top of the panel. This, together 
with the other plans and photos, 
should enable our readers to com- 
plete the wiring of the two boards 
needed to make up the stereo 
system. 


In our July issue we stated that 
we were going to publish a dia- 
oram of a small sub-board for the 
tone control circuits. It is in this 
section that we have been earry- 


PART 4 


ing out a little more development, 
as was mentioned earlier in this 
section. In our original design, we 
were using two ganged potentio- 
meters of fairly small dimensions. 
The small tone control board we 
originally designed fitted the com- 
ponents around these two controls 
quite easily. 


During the course of our inves- 
tigations into availability of com- 
ponents, we discovered that the 
type of ganged potentiometers 
which are now most readily ob- 
tainable, were considerably larger 
than the ones we had used pre- 
viously. This necessitated a re- 
vision of the layout of some of the 
components. We also decided to 
utilise + watt 5% high stability 
resistors in the tone control net- 
work rather than 4 watt variety 
we had used previously. This en- 
abled us to save a considerable 
amount of space, but unfortun- 
ately meant that the board would 
not be ready for photographing 
in time to catch this issue. 


When each amplifier has been 
completed, and checked against 
the circuit it can be tested, pre- 
ferably with an audio oscillator, 
oscilloscope, output meter and 
distortion meter. Many of our 
readers will not have such equip- 
ment, and a listening test will 
have to suffice. It will be necessary 
to check the connection to the 
negative feedback line. This can 
best be done by using the proper 
instruments, however it ean be 
determined if it is operating cor- 
rectly, by ear alone. 


With the power supply and 
speaker connected, feed in some 
signal to the input of the ampli- 
fier. This can be obtained from a 


—> > 
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pick-up, or a little signal can be 
obtained by tapping off about 
1/10th of a volt of 50 eyele A.C. 
with a resistive divider connected 
across the filament line. With a 
comfortable level emanating from 
the loudspeaker, touch the feed- 
back resistor into eireuit. If the 
volume of the test signal is re- 
duced, the phase of the feedback 
voltage is correct. If however, the 
output from the loudspeaker in- 
creases, or the amplifier breaks 
into oscillation, emitting a loud 
howl, the feedback is positive and 
must be reversed. This can only 
be correctly accomplished by re- 
versing the plate and screen leads 
on the 2 output tubes, that is, 
change the plate and screen leads 
connected to one tube across to 
the plate and screen pins on the 
other tube and vice versa. This 
right 


should now produce the 


result. 
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A Four Cubic Foot Enclosure 

For those who require a cabin- 
et with a lower bass resonance 
than could be achieved by the 
small cabinet, we described in the 
July issue, we have given details 
of the front panel speaker layout 
and port dimensions for our 4 
cubic foot enclosure. This enclose- 
ure is built round a ‘‘Personality’’ 
Kitset No. 113, using the 13? in. 
deep unit. The back is covered 
with the hardboard supplied, with 
a piece of 1 in. coreboard, eut to 
the right size to slide inside the 
carease frame fixed firmly onto 
the hardboard, which is used only 
as a fastening medium. By mount- 
ing the back in this manner, we 
found that there was no need to 
include any felt damping, but it 
may be necessary in other cabi- 
nets depending on the wood which 
has been used. 


It will be seen that the port is 
now located at the bottom of the 
cabinet in the usual manner whilst 
the woofer is located at the top of 
the cabinet. Just below the woofer, 
mounted on the centre line, is the 
5FX tweeter. 


This cabinet will handle a 12 
inch woofer if it is desired to use 
a larger speaker with a lower cone 
resonance. However, it will be 
necessary to alter the port size to 
compensate for the increased cone 
area, to maintain the loading on 
the speaker and to provide the 
correct accoustic damping. The 
assembly of the cabinet is carried 
out in a similar manner to the 
method described for our earlier 
2 eubie foot enclosure. We have 
used the basic kitset, adding only 
our own front panel, of coreboard- 
rather than solid timber, to avoid 
cabinet resonance effects. If the 
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assembly instructions which come 
with the kitsets are followed 
faithfully, and a little care is. 
taken with the nailing, screwing 
and finishing, then the reader will 
have a neat and yet efficient en- 
closure. Care should be taken 


when a piece of material is selee- 


ted for the front panel, whilst it 
naturally must look attractive, 
and blend in with the other fur- 
nishings in the home, it should be 
of an open weave so that it does 
not introduce too much additional 
air damping, which will tend to 


affect the high frequency of the 
enclosure. Even when an open 


weave is selected, the material 
over the speaker openings and 
port can be seen to move, when 
low frequeney notes are being re- 
produced. This shows the effect 
that the cloth will have on the 
higher frequency end of the range 
but which is not so easily ob- 
served. 


Front Panel Layout of 4 Cubic Foot Enclosure 
using Rola 8M and 5FX Tweeter, suitable for 
use with Personality Kitset No. 113 Frame. 
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BUILD YOUR OWN CABINETS 


WITH 


Tweerer 


Woorer 


Woorer 


6 db PER OCTAVE NETWORK 12 db PER OCTAVE NETWORK 


FIG. 4. 6 db. per octave network. 
12 db. per octave network. 


For the convenience of our 
readers who may not have access 
to our December 1961 issue and 
the article on Hi-Fi crossover net- 
works, we have reprinted the cir- 
euit shown in Figure 4 of that 
article. 


In the third part of the article 
in the July issue we described 
suitable components for a 12 db 
per octave network. The cireuit 
for this network is shown on the 
right hand side of the two net- 
works we have re-printed. This 
type of network will give excel- 
lent performance when used in the 
4 cubic foot enclosure. Full atten- 
ion must be paid to phasing the 
speakers, and maintaining this in- 
formation right back to the am- 
plifier. Details of the method of 


determining the correct phasing 
were also outlined in the July 


SEE FURTHER ILLUSTRATION ON PAGE 26. 


aoatie: ® THREE LEG ® FULL SOLID 
STYLES — a. BOTTOMS — 
At this point we must close. In choice of for added 
our next issue we will show the either kick strength. 
finished amplifier and the new board, peg © FREE GLUE — 
modified tone control network or Swedish — in handy 
mounting board. AT NO EXTRA after use 
COST. containers. 
EF 86(I) NOTE: Height of units on Peg_ legs 
220K 3 increased by 3” on measurements given. 
ee OVERALL | OVERALL | 
| UNIT No. HEIGHT | WIDTH DEPTH PRICE 
1 MEG ; 5 
Get atic : ”M C21 Incl. Base 24” lef, BY 14” 48 /— 
RHS. 2 i O 2 y 30” = 54/3 
O O 3 te 36” ry of 57/6 
es r eo SIRI 24 chp 2k o4/3 
— 5-0 c 5 mn 24" ya 
ogee ele: bee Siege : Sift 
? | MEG C75 36” s 5 74/- 
LINEAR = © C77 on 42" by . 80/9 
—— C23 re 24” 35-3/16” Hf Fits 
= e7* Tr: 30” - r 77/9 
et] | ie SARS abeyance 
LHS. 3 20 2 O 2! ” ” i 89/3 
copee a O 19” DEPTH ALSO AVAILABLE. 
= m4 Be : To find actual interior measurements deduct 6’ from heights 
i Bee | 2M ‘ and 12”. from widths shown above. 
P/U 78 MONO Above prices include hardboard backs but do not include 
2 creed " 220K any front Panel. 
4. STEREO REVERSED Personality Retailers are throughout N.Z. 


€F86(2) Manufactured by: 


STOW & SADGROVE LTD., Pukemiro St., Auckland, S.E.5. 
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To the average TV enthusiast. 
the normal range at which TV 
stations ean be received depends 
on the location of the TV trans- 
mitter and receiver, the type of 
antenna system, and the topo- 
graphical nature of the country, 


but it is normally not greater 
than, say, 100 miles, under aver- 


age conditions. It comes as some- 
what of a surprise therefore, to 
learn that TV signals span much 
greater distances — up to say 
1500 miles — under favourable 
but spasmodic conditions. 


We intend this month to out- 
line some of the reasons for this 
anomalous propogation, in view 
of the fact that such effeets will 
be most noticeable in this country 
in the forthcoming summer, par- 
ticular over the December-Janu- 
ary period. 

Although there have been odd 
occasions to the contrary, vener- 
ally speaking, the TV stations in 
Band 1, that is, the region 40 to 
70 megacyeles, are the ones which 
exhibit this anomalous propoga- 
tion. In New Zealand, at the pre- 
sent time, there are no high 
powered TV stations radiating in 
Band 3. However, overseas stat- 
ions operating in this region, 1.e., 
from 160 to 220 megacyeles, have 
been seen and heard over dis- 
tances of 1000 miles or more. This 
is very rare, and is brought about 
generally by a different mode of 
propogation from that which 
caused the Band 1 signals to span 
long distances. Some time ago 
there was one occasion when Aus- 
tralian Channels 7 and 9 were seen 
and heard in Auckland. However, 
this eannot be compared with the 
number of times that the Austra- 
lian Channel 2, operating from the 
main centres, has been received in 
this country. 

The Mode of Propogation 

To understand the reason why 
these very high frequeney signals, 
which normally 
sight paths and penetrate the 
ionosphere, became _ refracted 


follow line of 


REVIEW 


GATS 
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Long Range TV Reception 


back to the earth’s surface at dis- 
tances of 800 to 1500 miles, we 
must study the ionosphere and its 
behaviour in the summer months. 

The ionosphere itself extends 
about 25 to 250 miles above the 
earth. It is produced by bombard- 
ment and consequent ionization of 
the molecules of the upper atmos- 
phere by the ultra-violet rays 
from the sun. A study of the den- 
sity of this ionization shows that 
there are bands or regions of 
maximum ionization but with no 
markedly defined boundaries. 

In lig. 2 we see a diagramatic 
representation of the various ioni- 
zed layers of the ionosphere on a 
summer day. As ean be seen, they 
are called — starting from the 
hand closest to the earth’s sur- 
face, the D, E and F layers. 

During daylight hours, the D 
layer is centred around 40 miles 
above the earth; the E layer, cen- 
tred about 75 miles; and the F 
layer, for convenience, divided 
into two regions, Fl and F2; is 
located about 150 and 200 miles 
above the earth respectively. 

During the night the D and E 
layers merge and move higher to 
about 80 miles, whilst the Fl and 
I’2 combine and rise to between 
200 and 250 miles. 

Depending on the density of 
these various layers, we can get 
absorbtion and refraction effects 
from them. The intensity of the 
ionization of these layers also de- 
depends on the state of the sun—in 
particular, the number of sun- 
spots which appear on the gase- 
ous surface of the sun. At periods 

high sunspot activity, such as 
we found in the years 1957 - 1959, 


frequencies exceeding 50 me/s 
were regularly returned to the 


earth over many paths. 

In figure 1 we show a graph of 
the sunspot numbers for each 
year. These have been plotted up to 
1962 and the remainder of the 
graph has been forecast from the 
characteristics of the sunspot 
maximum-mimimum cycles, which 


have been collated for many years. 
lt will be seen that the sunspot 
number is dropping year by year 


Fig. 1. Sunspot cycle from 1954 to 1962 
(solid line). Values to expected sunspot mini- 
mum in 1965 (dashed line). 
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Fig. 2. lonosphere layers on a typical sum- 
mer day. Most long-distance, high-frequency 
communication takes place via the F-layers, 
most ionospheric absorbtion occurs in the 
D-layer. 
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to a predicted minimum in the 
year 1964/65. 

It has been found that particu- 
larly in the times of sunspot mi- 
nima, there occurs a phenomenon 
called sporadic ‘E’ ionization. The 
effects of this abnormality in the 
E region of the ionosphere is the 
periodic — often sudden — ap- 
pearance of drifting electron 
clouds, in which the ionization is 
much higher than normally found 
in the E layer. These clouds may be 
quite small, or they may extend 
over hundreds of miles. These 
layers of electron clouds are 
therefore given the name of 
‘“‘sporadic E’’ and they seem to 
occur most frequently during 
summer nights, but are quite un- 
predictable and can occur at any 
time of the day or night. 

These clouds possess _ suffi- 
cient ionization to refract 
very-high-frequency signals in 
the frequency range 40-70 mega- 
cycles, back to the earth, whereas 
these signals normally penetrate 
the E and F layer and travel on 
into space. The bending effect is 
such that the signals return to the 
earth at a distance of from 800 
to 1500 miles away from the 
transmitter. 

If the ionization level is very 
high, and the layer is ‘‘dense’’ then 
the ‘‘wave fronts’’ of the V.H.F. 
signals are bent sharply and re- 
turn to earth at distances of 800 
miles or so. If however, the ioni- 
zation is weak, then the wave is 
only just returned back to the 
earth, and at a distance of about 
1500 miles. 


Characteristics of a Signal Propo- 
gated by ‘Sporadic E’ lonization 

To catch this phenomenon, one 
must maintain a careful watch on 
any channels which earry trans- 
missions which are radiated from 
transmitters within the 800 to 
1500 mile range. 

In New Zealand there is every 
possibility that Channel 2 Dune- 
din could be observed in Auckland 
on Channel 2 and vice versa. Also 
all parts of New Zealand are with- 
in suitable distance of the TV 
stations operating on the Eastern 
side of the Australian continent. 
The signal will manifest itself as 
either the sound or vision coming 
through, often very weakly at 
first. In some eases, the sound car- 
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rier may be propogated and not 
the vision signal or vice versa. 
With receivers using inter carrier 
sound systems the sound signals 
could be present and not obser- 
vable unless the vision was also 
present to produce the necessary 
interearrier ‘‘beat’’. 

Over a period the signal will 
usually build up in strength, often 
going into very deep fades fol- 
lowed by peaks of high signal 
strength. These variations are due 
to multipath propogation of sig- 
nals which arrive in or out of 
phase with one another and either 
tend to enhance or cancel each 
other 

As the sporadic E cloud moves 
into a position which provides the 
optimum refraction angle for the 
particular areas, the fading be- 
comes less, but often quickens in 
rate of rise and fall of strength. 
Under such conditions one or 
more stations may be heard with 
the strength signal taking control 
of the receiver accompanied by 
beats produced by the presence of 
the other signals. Often with mul- 
tistation reception, one station’s 
video will be accompanied by 
another station’s sound transmis- 
sion. There is nothing more intri- 
euing than watching a show, to 
the accompaniment of a cricket 
or tennis commentary. 

As conditions become less suit- 
able, the fading will increase, the 
signal strength will drop, and 
finally transmission will disappear 
often to be replaced by a signal 
from another station. 

During these rapid signal ex- 
cursions, there are often large vari- 
ations of contrast, and in many 
eases the multipath transmissions 
give rise to severe ghosting and 
picture distortion. In other cases, 
particularly when the signals are 
stronger, the picture quality is as 
good as reception from a local 
transmitting station. 


Another Propogation Medium 

There is another way in which 
enhanced signal strengths can be 
obtained over distances longer 
than the normal groundwave pro- 
pogation range, but shorter than 
the distances spanned under 
‘‘sporadic E’’ reflections. This is 
a phenomenon ealled ‘‘tropo- 
spheric bending’ or ‘‘tropo- 
spheric ducting”’. 
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When we examine the tempera 
ture of the air above the earth’s 
surface we find that the tempera- 
ture normally drops lower and 
lower as we go higher in altitude. 
Due to unusual weather condi- 
tions, it is possible for a mass of 
warm air, which will be of high 
moisture content to be driven 
above the air situated at a higher 
altitude, and which is colder and 
carrying less moisture. In this 
case we have a condition known as 
‘‘temperature inversion’’. 

The boundary between the two 
layers of air produces a variable 
refractive index and can cause 
bending of V.H.F. signals suffi- 
cient to cause them to return to 
earth. In this case we get signals 
enhancement over paths of 200 
to 500 miles in length. A typical 
example of this is Wellington 
Channel 1 being received at good 
strength in Auckland or Dunedin. 
This propogation condition will 
also cause bending of signals in 
the high band channels as well. 

If the layer which is warm, 
lying between the two colder re- 
gions, is very thick, the combina- 
tion of these can produce the 
effects of a waveguide or duct. 
Once signals penetrate the walls 
of this duct. they pass along it, 
being reflected from each side, in 
many cases with very little loss of 
signal strength. Where the duct 
finishes, or where one side of the 
duct becomes thinner, the signal 
will propogate out of the duct — 
possibly returning to earth. This 
phenomenon is called ‘‘tropo- 
spheric ducting’’ and is more 
likely to occur at the higher fre- 
quencies of band 3 transmissions. 

This is probably the reason for 
the long range reception of Aus- 
tralian Channels 7 and 9 here in 
New Zealand. However, the suit- 
able weather conditions over dis- 
tances of this magnitude are not 
found very often, but propogation 
over 200 to 500 mile ranges of 
signals by tropospheric bending 
occurs rather more frequently. 

This concludes this summary 
of unusual propogation affects on 
TV frequencies. We would like to 
receive any information from 
readers who, over the current 
summer months receive any un- 
usual TV transmissions from other 
centres in N.Z. or from overseas. 
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A full range is always in stock 


Neeco carry a wide range of radio valves in stock — including 
all wanted types of the world-famous 


Telefunken ranges. 


Neeco also specialise in such components as semi-conductors, 
diodes and transistors. Get the components you want—when you 
want them !— through Neeco’s unsurpassed service to the trade. 


If it’s ELECTRICAL it’s at 


NEECO 


THE NATIONAL ELECTRICAL 
AND ENGINEERING CO. LTD. 


AUCKLAND ¢ WELLINGTON © CHRISTCHURCH 

DUNEDIN e WHANGAREI ° HAMILTON 

ROTORUA ©¢© NEW PLYMOUTH #© WANGANUI 
HASTINGS ® INVERCARGILL 


R.C.A., AWV and 
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Overseas Notebook... 


Britain’s Smallest Indicating Meter: 


Claimed to be the smallest edgewise 
meter ever produced in Britain, a new 
a.c., d.c., volt/ampere meter has been 
announced by a U.K. firm. 


The meter, which measures across its 
face 1 6/8 in. x 3 in. is for use in modern 
electronic equipment where space is at 
a premium, 


Ranges covered at 10 milli-volts to 
1000 volts d.c., and from 5 volts to 1000 
volts a.c. Current measurements range 
from 50 micro-amperes to 1 ampere 
without the use of an external shunt. 


Typical applications include: digital in- 
dicators, tape recorder output monitors; 
signal-meters for transmitters and com- 
parators for dual circuits. 


Taylor Electrical Instruments Ltd., (M.I. 
Group), Slough, Buckinghamshire, 
England. 


Circuit Cuts TV Warm-up Time 


A novel circuit arrangement devised 
by Mullard engineers is said to cut 
“warm-up” time of a television set from 
the usual one minute to less than 15 
seconds. The circuit is simple and needs 
no extra components in the set, but 
merely an “ON-OFF” switch with three 
positions instead of two. In the extra, 
or “Stand by”, position the high voltages 
within the set are switched off, but the 
heaters of the valves and tube are main- 
tained at half power so that when the 
switch is turned to “On” the heaters very 
quickly attain their correct operating tem- 
perature. Once the set has been warmed- 
up initially it can be left switched to 
“Stand by” during intervals between 
viewing, ready to give picture and sound 
almost immediately it is switched fully 
“On”. Used fully, the quick heating cir- 
cuit would add about a penny a day to 
the viewer’s electricity bill. The firm say 
it has a negligible effect on the life of 
the valves and tube. 


(Mullard Ltd., Mullard House, Torring- 
ton Place, London, W.C.1.) 


British Technicians Pioneered 
Methods for Telstar Operation: 


Much of Britain’s share of the Telstar 
operation to bounce radio and TV sig- 
nals across the Atlantic by way of a 


satellite started from scratch a year ago 
sibility for the British end of the experi- 


ment. Major component in the transmit- 
when the Post Office undertook respon- 
ter equipment was a valve developed by 
the Admiralty — said to be the most 
powerful in the world. But on the elec- 
trical side engineers of Associated Elec- 
trical Industries worked against the clock 
to build and install the transmitter’s out- 
put within six months. 


The Admiralty valve is a travelling 
wave amplifier which can give a maxi- 
mum power output of over 5 kilowatts — 
more than twice as great as that of the 
valve used in the American transmitting 
station. 


In the new valve a radio wave is made 
to travel along a conducting circuit at a 
speed very much less than that of light, 
and a beam of electrons is shot through 
it at an approximately equal speed. The 
radio wave first causes the electrons to 
cluster into bunches and then slows them 
down. As the electrons are decelerated 
they give up some of their energy to the 
radio wave, which is thus amplified. The 
valve has a current of one ampere and 
a voltage of 25,000 volts. The radio 
signal is introduced at a level of about 
three watts. 


Because the speed at which the radio 
wave travels along the circuit does not 
depend very greatly on its wavelength, 
the travelling wave tube of this type can 
amplify a wide band of wavelengths — 
necessary for transmitting a television 
signal or a large number of simultaneous 
telephone conversations. 

A.E.I.’s apparatus was completely de- 
signed and built by the company’s elec- 
tronic apparatus division. 

The equipment provides 4KW_ of 
power to the aerial at a frequency of 
6,390 MC/S with a signal band width of 
100 MC/S. For operating the travelling 
wave tube high power amplifier there are 
three stabilised ‘extra high tension’ power 
supplies for the valve electrodes, magnet 
and cathode heating supplies. Water and 
air cooling systems are also. included. 
The apparatus is housed in cubicles in- 
stalled in the cabin of the aerial turn- 
table. 


Space Fuel Cell for U.S. Air Force: 


The Westinghouse Research Labor- 
atories has contracted to develop for the 
United States Air Force a unique “solid- 
state” fuel cell for generating electric 
power in space. Such fuel cell requires 
no pastes or liquid chemicals to produce 
its “chemical” electricity. 


The solid-electrolyte fuel cell operates 
at high temperatures, about 1850 degrees 
Fahrenheit. At such temperatures certain 
inorganic, ceramic-type materials can be 
substituted for the electrolytes used in 
low-temperature cells. 


ee 


Purpose of the electrolyte is to ‘carry 
charged atoms (ions) between two elec- 
trodes — one positive, the other negative 
— this producing an electric current. 


Refractory-Type Materials Used in Cell 

The solid-electrolyte fuel cell uses ma- 
terials such as zirconium and calcium 
oxide mixtures, which are chemically re- 
lated to the refractory materials used in 
lining the walls of high-temperature fur- 
naces. The cell’s fuel is hydrogen, meth- 
ane or other gas, which flows through 
a chamber containing the negative elec- 
trode. Similarly, oxygen gas is fed con- 
tinuously to the positive electrode. The 
electrodes are metals such as platinum 
and nickel, which are canable of resist- 
ing high temperatures and chemical at- 
tack by the hot gases. Electrons attach 
themselves to the oxygen, forming ions 
which move through the oxide electro- 
lyte. At the negative electrode they com- 
bine with the fuel, freeing the electrons 
to the process. Laboratory versions of 
such solid-electrolyte fuel cells have ex- 
hibited current densities of more than 
100 amperes per square foot. At low- 
current densities, the cells have been 
operated continuously for periods longer 
than two months with no noticeable de- 
terioration. 


Scientists will investigate the technical 
problems imposed by space applications, 
including those which arise in operation 
of the cell under conditions of weight- 
lessness and high vacuum. The problems 
of ruggedness, light weight, reliability 
and cell life also will be studied. 
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TEST CRICKET IN AUSTRALIA 


Radio Australia has announced 
details of the arrangements for 
the test cricket commentaries 
which are one of the most popular 
of all the sports features in world 
broadeasting. Here in N.Z. I have 
even had them given as the sole 
reason for owning a S.W. radio 
set! The dates for this series are: 
First Test at Bribane, 30th 
November to 5th December; See- 
ond Test at Melbourne, 29th 
December to 3rd January; Third 
Test at Sydney, llth to 16th 
January; Fourth Test at Adelaide, 
25th to 30th January, and the last 
Test at Sydney, 15th to 20th Feb- 
ruary. 

For all Test matches except the 
fourth the times and frequencies 
are: 0055 to 0545 on 17840 (16 
metre band) and 21540 (13 metre 
band) ; 0430 to 0805 on 11710 (25 
metre band); 0515 to 0805 on 
17820 (16 metre band); 0615 to 
0805 on 9570 (31 metre band). 

The fourth Test will be broad- 
east as above excepting that both 
the starting and finishing times 
of the day’s play will be 20 min- 
utes later. 

* * * 

Our first reception of the new 
100kw transmitter at Beirut, 
Lebanon, was had recently. The 
station was operating on 11720 
and was causing considerable in- 
terference to CBC Montreal using 
the same frequency. The Lebanese 
broadeast was followed without 
much difficulty from around 1830 
and we noted a news session at 
1840. A foreign language was em- 
ployed after 1845. 

* * * 

There have been tones of dis- 
may from another source recently 
regarding the deterioration of the 
higher frequency bands in this 
period of the falling sunspots 
counts. Judging from an observa- 
tion the writer made between 1800 
and 1900 a day or so ago when no 
fewer than seven English-speak- 
ing stations, including the BBC 
on 21470 were heard, as well as 
an equal number of foreign broad- 
casters, all on 13 metres, condi- 
tion are not too bad. Another lis- 


Shortwave Survey 


tening session between 0900 and 
1000, also on this band, revealed 
the BBC, the Far Eastern Service 
of Deutsche Welle, Germany, and 
Pakistan. It appears that these 
frequencies have recovered well 
from their winter doldrums and 
your correspondent won’t be com- 
plaining — yet! 
* * * 

Just to confirm our own opti- 
mism in the future of S.W. Broad- 
casting we ran through the ‘‘fut- 
ure plans for expansion’’ items 
listed in the latest edition of the 
world Radio Handbook. No fewer 
than twenty organisations have 
definite plans for new equipment 
and services and the total in- 
crease in output from these new 
transmitters is nearly 8000 kilo- 
watts! 

* * * 


SURVEY BY COUNTRY 


CHINA: Further frequencies used 
by Radio Peking for their session 
beginning at 0830 are 9945 and 
17830. Both fairly good. The 
others used at this time are 11650 
and 15060. The station closes at 
1025. 

FORMOSA (TAIWAN): Current 
reception from ‘‘The Voice of 
Free China’’ obtained at two 
periods, from 03380 on 17890 and 
from 1010 to 1055 on 6095, 7130, 
9685 and 11860. Exeellent signals 
are received during the latter ses- 
sion. 

WEST GERMANY: Deutsche 
Welle is heard at 0845 on 15270 
(fair) and on 21705 at 0915 until 
0930 (good). English is of course 
spoken during these broadeasts. 
GREAT BRITAIN: Tune to 9705 
at 1830 and you should hear a spot 
announcement stating that the 
BBC is relaying a Voice of Amer- 
ica programme. The rest of the 
broadeast is in a foreign language. 
Other recent loggings are: from 
1800 to 1830 when the signal 
fades, on 21470; at 0700 on 11930 
(fairly good) ; from 0915 on, using 
21470 (weak), 21550 (fair), at 
1015 on 15310 (fair). Other trans- 
missions from the BBC are still 
heard in the main as listed in 
‘‘ Around the Clock on SW’’, July 
issue. 


MIKE BUTLER 


HOLLAND. The frequencies now 
being used for Radio Nederland’s 
‘Happy Station’’ are 9630 and 
11780. This programme is heard on 
Sundays only, running for 85 
minutes, commencing at 0600. 
INDIA: From 1000 to 1045 All 
India Radio transmits a session 
which is very well received here 
on 11715 and 17855. 

JAPAN. Radio Japan’s broad- 
casts are mainly heard on the 19 
and 31 metre bands at present. 
Our reception is as follows: At 
1900 on 9740 (interference — 
poor); at 2000 on 9525 (good) ; 
at 2330 on 15135 (good); at 2345 
on 15390 (good) ; at 0030 on 15135 


(weak); at 0100 on 15195; 
also at 0200; “at 03007 am 
15105. (poor); 15195. and 115825 


(fairly  goody;... at _.03155).0n 
17895 (good); at 0400 on 15105 
(fair) and 15195 (weak); also a 
poor signal on the latter frequ- 
ency at 0500; from 0530 to 0615 
on 15235 and 17725 (both good 
signals) to Hawaii; also at 0600 
and at 0700 and 15195 (good); 
from 0730 to 0800 on 15235 
(good), also at 0745, transmissions 
begins on 15135 (good). The lat- 
ter channel is also heard at 0815 
in European service but uses the 
Japanese language after 0830; at 
0900 on 15325 (excellent); also 
excellent signals on 11875 and 
15235 to Australia and N.Z. be- 
tween 0930 and 1030; at 1000 
good reception on 9505 and 9605. 
NEW ZEALAND’S new schedule, 
effective from 24th November, has 
been anounced: 1700 — 1945 on 
9540, 11780 to the Pacifie Islands 
(or P.I.) ; 2000 — 0545 on 15280 
(to P.I.); 2200 — 2230 on 11780 
and 2245 to 0545 on 15110 to Aus- 
tralia; 0600 — 0845 on 9540, 
11780 (to. P.I.); Sundays only, 
0815, — 0845 on 9540 to Antare- 
tica; 0900 — 1145 on 9540, 11780 
to Australia. 

At our location, about 500 
miles from Radio N.Z.’s transmit- 
ter’s aerials we normally hear the 
6080 chanel very well during the 
evenings. In July, however, even 
this signal disappears to return in 
strength during October. The 9540 
outlet has not been heard here yet. 
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11780 arrives here best during 
midsummer around 0700 although 
it can occasionally be detected at 
poor strength at other times. 
15110 has been poor excepting at 
odd occasions about noon. 15280 
provides regular reception all the 
vear round during daylight hours, 
but very rarely attains’ the 
strength of signal on 6080. Al- 
though it is realised that these 
transmissions are not designed 
for N.Z. listeners, we mention the 
above as an indication for many 
of our readers in this country who 
may wish to use our own external 
services. 

PAKISTAN: An excellent signal 
was obtained on 21590 at 0930 
from Radio Pakistan during a 
slow speed news session. 
PORTUGAL'S ‘‘Voice of the 
West’’, has been heard on a new 
frequency, 11920 from 1845 (poor 
— interference). At this time it 
operates on 17895 also as pre- 
viously reported. During the 
afternoon the session from 0345 to 
0430 is still received on three fre- 
quencies, 6025 (good), 6185 (fair- 
ly good), 9740 (excellent). 


* 
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U.S.A. Fresh loggings from ‘‘The 


Voice of America’’ are: from 1800 
to 18830 on 21485 (good), 21570 
(weak), 21590 (good); from 1800 
to 2045 on 61385 (good); at 2030 
on $525 (fairly good); from 2045 
to 2115 on 11900 (good); at 2130 
on 15435 (good); from 0245 to 
C315 on 11835 (fairly good) ; from 
0400 to 0480 on 7220 (interfer- 
ence poor); at 0615 on 5965 
(interference poor) and from 
0630 to 0700 on 9755 (good) both 
carrying the ‘‘Breakfast Show’’; 
at 0845 on 15370 (weak); from 
0900 to 09380 on 15205 (fairly 
good) ; from 0945 to 1015 on 15150 


(very poor). 


U.S.8.R.: Radio Moscow has very 
neatly taken over the 41 metre 
band between 0500 and 0555 for 
their North American service. 
The frequencies used in this most 
concentrated radio barrage heard 
in years are 696) (weak), 7065 
(weak), 7150 (excellent), 7175 
(fairly good), 7185 (fairly good), 
7290 (good), 7325 (fairly good), 
and 7340 (excellent). A large pro- 
portion of what is left of the band 
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THE TAPE BY WHICH ALL OTHERS ARE JUDGED 


Emitape is the 


Universal 


Magnetic 


Recording tape suitable for all types of 


tape recorders whether 


they are 


single or twin track machines. 


THREE DIFFERENT GRADES 


Emitape “88” — General Purpose 


Emitape “99” — Long Play 


Emitape “77” — Professional Grade 
Full range of Emitape accessories, 


including 


jointing compound and 


empty plastic spools also available. 
Suitable for all tape recorders. 
Available wholesale in New Zealand 


only from — 


at this time is covered by jamming 
stations. 

Other recent additions are: 
African Service, 2100 — 2180 on 
17740 (good); 2245 2255 on 
41715 (fairsto, UK. at- 2330::0n 
12020 (weak) with Sports News; 
at 0100 on 9720 (weak) pro- 
gramme the same as that carried 
by 9690; at 0615 on 11980 (weak) ; 
at 0630 on 9730 (fair) Pacific 
Coast Service; 0645 — 0730 using 
177/40 (weak); at 0745 on 153860 
(weak); at 0945 using 15140 
(zood signal). 

In these notes we adopt an 
‘order of time’’ approach to the 
setting out of multiple broad- 
casts from one country or organi- 
sation. This aids easy selection of 
frequency at the time you find 
most convenient to listen. We 
begin at 1800 GMT (6 am. N.Z. 
Time) through OOOOGMT (Noon 
N.Z. Time) and then through the 
N.Z. afternoon and evening in 
which the GMT numerals can be 
directly translated into New Zea- 
land Time, i.e., 04830 GMT = 4.30 
p-m. NZ. Time. 


Ads) HIS MASTER'S VOICE (N.Z.) Ltd. 


“HIS MASTERS VOICE” 


Head Office : 


P.O. Box 296, WELLINGTON. 


Ba = th ADO £276 bbc Cian - 


Rev rey 


Ist SEPTEMBER 1962 


SPACE RENDEZVOUS GUIDANCE AND DOCKING TECHNIQUES 


Bringing two objects together 
in space, while they are travel- 
ling at some 17,000 miles per 
hour, obviously presents pro- 
blems. Herewith, a general dis- 
cussion of some rendezvous and 
docking techniques now under 
consideration. 

A major technological step re- 
quired for progress in space ex- 
ploration is a practical, workable 
satellite rendezvous technique. 
Satellite rendezvous involves the 
controlled Jaunch, ascent, and 
physical coupling of a _ chase 
vehicle with a target satellite al- 
ready in orbit. 

Satellite rendezvous will have 
many uses. In the near future, it 
could provide a means for obtain- 
ing maximum utilization from 
small boosters. For example, a 
manned lunar mission could be 
accomplished by  rendezvousing 
two vehicles in an earth orbit — 
one a fuel tanker and the other a 
manned lunar capsule and a par- 
tially filled fuel tank. The man- 
ned lunar vehicle could be refuel- 
led and launched from orbit to- 
wards the mooon. 

On a much longer range basis, 
a lunar rendezvous could save 
payload. A main earth-moon 
spaceship could be “‘parked’’ in a 
lunar orbit while a manned land- 
ing vehicle descended to the 
moon’s surface. When the mission 
was completed, the smaller craft 
would rejoin the main vehicle. 

Future deep space exploration 
will probably be made by large 
vehicles driven by electrical pro- 
pulsion engines. While such pro- 
pulsion is economical for outer 
space work, such engines have 
very low thrust. These space vehi- 
eles will have to be boosted into 
earth orbit by conventional hquid 
or solid rockets, and assembled 
in space. 

Plans are presently under way 
to put a permanent earth satellite 
into orbit for use as a space test 
station. Here flight crews could be 
trained for future lunar and deep 
space missions. Zero gravity and 
high vacuum would provide the 
necessary environment for testing 
space suits, life support systems, 
propulsion systems, ete. 


As the frequeney of manned 
earth orbital launches increases, 
so will the chance for an equip- 
ment. breakdown, preventing the 
astronaut’s reentry. A rescue sys- 
tem is needed with satellite ren- 
dezvous capability and, of course, 
the ability to subsequently reenter 
the earth’s atmosphere. 


When the unmanned satellites 
become large enough, it will be- 
come economical to send a rendez- 
vousing satellite up for repair 
purposes, rather than put a new 
satellite into earth orbit. 


1 LAUNCH AND MID-COURSE 2 Then 3 CCK 


Figs. 1 and 2 

Launch and Mid-course Guidance 
The basic phases of a satellite 
rendezvous system are shown in 
Fig. 1. Complete knowledge of the 
target satellite orbit is needed to 
determine launch time and mid- 
course path of the chase vehicle. 
Generally, the chase vehicle will 
be launched when the orbital 
plane of the target is nearly coin- 
cident with the launch station. 
This opportunity exists twice a 
day if the latitude of the launch 
station does not exceed the incli- 
nation angle of the target orbit. 
For launch stations at greater 
latitudes, an in-plane launch is 
impossible, and rendezvous can be 
accomplshed only by an orbital 
transfer to the target orbital 
plane. ( An orbital transfer for a 


difference in inclination angle of 
only 10 degrees at a 300-mile alti- 
tude would require 3500 pounds of 
fuel for a vehicle initially weigh- 
ing 10,000 pounds in earth orbit.) 

In addition to an in-plane 
launch, the target satellite must be 
in a position that nearly coincides 
with the ascent trajectory of the 
chase vehicle. Of the innumerable 
ascent paths possible, two repre- 
sent a minimum fuel and a maxi- 
mum vehicle capability launch 
(Fig. 2) The spread between pos- 
sible satellite positions at time of 
launch is known as the launch 
window. The greater the vehicle 
capability the larger the launch 
window. For reasonable vehicle 
‘apabilities, launch windows are 
small — only a few degrees of 
orbital are. 

The small launch window places 
a stringent requirement on launch 
time. For example, a satellite at a 
300-mile altitude travels 4 degrees 
per minute; therefore, for a 4- 
degree launch window, the time of 
launching must be held to within 
one minute. 


The size of the launch window 
can be increased by first launching 
the chase vehicle into an orbit of 
lower altitude than the target 
satellite. In this ‘‘parking’’ orbit, 
the chase vehicle has a higher an- 
gular rate than the target satellite 
and will gain on the target satel- 
lite, placing itself in a favourable 
position for orbital transfer to tar- 
vet satellite altitude. 


The launch and _ mid-course 
guidance places the chase vehicle 
in the neighbourhood of the tar- 
get satellite. At this time the chase 
vehicle is approaching its apogee 
and has separated from its booster 
stage. Since ground track sensing 
is inadequate to determine termi- 
nal guidance manoeuvers, the ter- 
minal flight path must be deter- 
mined by a sensing and computing 
system in the chaser and target 
satellites, 

Terminal Guidance 

Engineers selected a variable 
time-to-go guidance technique to 
direct terminal manoeuvers. The 
chase vehicle is stabilized with 
respect to the horizon; its main 
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thrust engine is aligned along the 
orbital path so that it can accel- 
erate the chase vehicle to orbital 
velocity. The terminal guidance 
sensor measures range, closing 
velocity, and bearing angle to the 
target. The ratio of range to clos- 
ing velocity provides the time-to- 
20 indication. These values are re- 
solved along the three major axes 
of the chase vehicle. Nongimbaled, 
fixed-thrust engines are operated 
in an on-off mode to reduce clos- 
ing velocity to zero in finite steps 
as time-to-go approaches , zero 
along each axis. 


The terminal guidance program 
shown in Fig. 3 illustrates the 
braking principle. Only the 
vehicle axis along the orbital path 
is shown. Rendezvous begins at a 
range of 70 miles and a closing 
velocity of 1000 feet per second. 
The program shown in Fig. 5 takes 
the chase vehicle to a range of 
500 feet and closing velocity of 
less than 10 feet per second. 
(These latter points are too close 
to the origin to be shown in the 
figure.) 
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Fig. 3 


Range, closing velocity, and 
bearing angles are determined by 
a radar sensor; radar was selected 
over optical methods because of 
well-developed ranging  techni- 
ques and a negligible sun and 
background problem. To perform 
this task engineers developed a 
unique interrogator - transponder 
pulse type radar. A transponder 
is located on the target satellite 
to reply to the radar interrogating 
signal. This technique minimizes 
the transmitting power needed for 
initial detection. Non-gimbaled 
spiral antennas are used to meas- 
ure bearing angle by interfero- 
meter techniques. These two tech- 
niques make possible a radar and 
transponder that weight only 32 
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pounds and draw 42 watts of pri- 
mary power. The reduction in 
weight and complexity achieved 
by this design have produced an 
attendant increase in reliability. 

Satellite Docking 


The terminal guidance phase 
ends and the docking phase begins 
when the two vehicles are 500 feet 
apart. This distance permits trans- 
fer to the docking guidance mode 
at sufficient separation to avoid 
inadvertant collision from ter- 
minal guidance errors. In docking, 
the relative position between tar- 
get and chaser becomes the basic 
reference so that proper orienta- 
tion of each satellite can be pro- 
vided for docking. 

The transition to docking is in- 
itiated by the chaser and target 
satellites aligning themselves, by 
means of rotational movements, so 
that the two vehicles are perpen- 
dicular to the radar line of sight, 
with the long axis of the vehicles 
stabilized to the horizon. This is 
shown in Fig. 4 for side-to-side 
docking. 

Onee the vehicles are aligned 
they are maintained parallel; de- 
viations off the line of sight are 
detected by the radar sensor and 
corrected by translational move- 
ments of the chase vehicle; the 
target maintains its attitude by 
purely rotational movements. 
Translational movements are used 
only by the chase so that cross 
coupling problems can be mini- 
mized. 

Closing velocity is reduced and 
angle movement is performed by 
small attitude jets. Main thrust 
engines are no longer needed, ob- 
viating the problem of rocket 
flame damaging the target. When 
range is reduced to 5 to 10 feet, 
physical coupling is made between 
vehicles by a mechanical docking 
mechanism. 

Close range coupling prior to 
contact separation after the dock- 
ing impact. Otherwise, separation 
would require additional fuel ex- 
penditure to attempt a second 
rendezvous. Energy absorption at 
first contact and at rebound are 
necessary to dissipate the momen- 
tum of the closing vehicles. To ab- 
sorb initial contact energy, ab- 
sorption material can be placed on 
the impact surface of the chase 
vehicle, which will contact a hard 


 Figcd 


surface on the target vehicle. The 
maximum ¢losing velocity will de- 
termine the energy absorption re- 
quirements. The docking mechan- 
ism must have built-in capability 
to absorb rebound energy. 

After rebound energy has been 
absorbed, the vehicles will be 
standing apart and must be 
brought together with a drive on 
the coupling mechanism. Trans- 
fers between vehicles will be ac- 
complished by such mechanisms 
as vehicle-to-vehicle couplings to 
allow fuel transfer to the target 
vehicle, airlocks for transfers of 
personnel, or a coupling arrange- 
ment for the addition of booster 
sections. 

After the mission is accom- 
plished, the vehicles can be separ- 
ated by releasing the coupling 
mechanism and applying a thrust 
from the attitude stabilization 
jets. Separation should be accom- 
plished so that the target vehicle 
can accept multiple rendezvous. 


Docking Techniques 


Many techniques are possible 
for accomplishing the docking 
sequences. Some _ factors that 
should be considered in selecting 
a system are: weight, reliability, 
suitability for use with space 
vehicles, capability of aecomphsh- 
ing the mission, and compatibility 
with other rendezvous systems 
(guidance and control, ete.). 

The basic doeking method 
should be capable of coupling the 
two space vehicles side by side or 
end to end. Advantages and dis- 
advantages exist for each tech- 
nique. The basic components of 
docking hardware required for the 
chase vehicle are the coupling 
mechanism and its associated 
controls, energy absorbing ma- 
terial, drive mechanisms, and tow 
line. The target vehicle will re- 
quire some form of coupling mee- 
hanism receptacles and a_ hard 
surface at the contact area. 
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Other components not required 
for the actual docking operation 
but needed for specific mission 
operations include air lock mec- 
hanisms, fuel transfer systems 
(pumps, tanks, connectors), mec- 
hanical and electrical connectors, 
ete. Additional structural parts, 
such as frames and stiffeners, may 
be required to transfer impact 
loading to the major structural 
members of the space vehicles. 

One possible method of docking 
is illustrated in Fig. 5. Explosive 
bolts hold cover plates over cavi- 
ties in the chase vehicle. Each cav- 
ity contains an inflatable hose and 
end-cap structure. During ground 
installation the tube assembly (in- 
eluding the end-cap structure) is 
pumped nearly free of air, Upon 
release of the cover plates, the 
tube is inflated by the small 
amount of residual air, so that an 
inflated tube and end-cap strue- 
ture protrude from each of the 
cavities. This action takes 
place at a distance between 
vehicles greater than ten 
feet. The end cap of the tube 
enters the funnel-shaped recep- 
tacle in the target vehicle. This 


RECEPTACTLE 


HOLDING COLLAR 
TARGET ae ho 


DEFLATED TUBE 


ABSORPTION sli ' 


COVER PLATE 


RADIO & ELECTRICAL REVIEW 


INFLATED 
TUBE 


INFLATED 
BALLOON 


wa Se ae oS 


as a | it 


ee j 
u NY sf 


COUPLED POSITION - 


+ 


a 


INFLATED | 
TUBE 


TOW LINE : 


ENERGY 


janie 0 


a 


ALE 


MATERIAL 


END CAP 
STRUCTURE 


STOWED POSITION PROBE ASSEMBLY 
Figur 


receptacle must be large enough 
to offset allowable guidance errors 
of the radar and control system. 
The end-cap structure consists of 
an inflatable balloon, contained 
within a series of hinged curved 
segments that make up a eylind- 
rical tube. The assembly is held in 
place by an place by an explosive 
bolt arrangement. As the end-cap 
assembly passes into the throat of 
the receptacle, it intersects a mag- 
netic field in the target vehicle. 
A sensor located in the lower sec- 
tion of the end-cap structure is 
activated by this magnetic field 
and triggers the explosive bolt, 
causing the balloon to inflate. This 
forces the hinged segments to a 
position shown in Fig. 5. The bal- 
loon assumes the shape of the cav- 
ity and provides the necessary 
pressure loading to establish the 
required tow line between the two 
vehicles before impact. 

When the balloon, housed in the 
end-cap structure, is inflated, a 
sensor activates a drive reel in 
the chase vehicle and the tow line 
slack is taken up. When the 
vehicles impact, the energy ab- 
sorption material on the chase 
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vehicle removes most of the kine- 
tic energy. The rebound energy is 
dissipated by a_ torque-limiting 
clutch which limits tension loads 
on the inflated tube and end-cap 
structure. When the vehicles come 
to rest, a speed-controlled motor 
reels the tube in, bringing the 
vehicles together. 

Vehicle separation is acecom- 
plished by deflating the tube end- 
cap balloon, reeling it into the 
chase vehicle and activating the 
propulsion system. 

Another possible doeking tech- 
nique employs a magnetie clamp 
or plate, which is guided into a re- 
ceiving dock fabricated from mag- 
netic material. The docking met- 
hods shown deseribe only two of 
several that were developed dur- 
ing the study. 

Side-by-side docking has an ad- 
vantage over end-to-end docking 
because it provides a larger inter- 
face area for energy absorption 
material, mechanical and electri- 
cal connectors, cargo or personnel 
transfer, refueling lines, ete. Side- 
by-side docking would provide a 
feasible means for building a elus- 
ter of modules for eventual ren- 
dezvous with a space-eraft unit. 

Since the majority of space 
vehicles are designed primarily to 
resist end loads, it is necessary to 
include additional bulkheads, stif- 
feners, intercostals, gussets, ete., 
in the spacecraft for side-to-side 
docking. With the proper design, 
loads can be transferred from the 
impact area to the spacecraft 
structure. 

End-to-end docking requires a 
minimum of additional structure; 
the structure that has been de- 
signed to withstand the launch 
and boost acceleration loads 
should be nearly sufficient for 
reasonable levels of impact load- 
ing. End-to-end docking provides 
a means for adding modules in 
series to a space vehicle. 

The mechanical design of a 
satellite docking mechanism is de- 
pendent, to a large extent, on the 
requirements of the space vehicles 
being docked. The docking phase 
can be mechanized in many ways; 
the choice will be determined by 
such considerations as suitability 
for use with space vehicles, eap- 
ability of accomplishing the ren- 
dezvous mission, weight, and re- 
liability. 


Ist SEPTEMBER 1962 


WIRELESS PIONEER DIES 


Mr. Simeon M. Aisenstein, 
whose death occurred on 3rd Sep- 
tember at Chelmsford, was one of 
the great pioneers of wireless 
telegraphy and one of the world’s 
foremost valve designers. He de- 
voted enormous energy to the fur- 
theranee of research and explor- 
ation into electronics. Born in 
Kiev in 1884, he first turned his 
attention to wireless telegraphy 
as a boy of sixteen and studied 
at the Kiev University and the 
Charlottenburg Polytechnic. In 
1905 Mr. Aisenstein’s father 
helped him to establish his own 
experimental laboratory at Kiev. 
The Russian military authorities 
helped him to conduct experi- 
ments on a large scale and to erect 
experimental stations. In 1907 a 
wireless company was formed. 

During the 1914-18 war he was 
responsible for all the high power 
stations in Russia and for the 
maintenance of communications 
with the Allies. He also conducted 
extensive experimental work in 
collaboration with the Russian 
Army and Navy; his pioneering 
work in establishing communica- 
ation with submerged submarines 
was of great importance. In 
recognition of his services he was 
appointed a Councillor of State 
for the Russian Empire in 1915 
and was made an Officer of the 
Legion of Honour by the French 
Government in the following year. 

Mr. Aisenstein was imprisoned 
in the 1917 Revolution but man- 
aged to get away in 1921. In 1922 
there was a development of radio 
in Poland and a Company, Radio- 
pol, was formed under the man- 
agement of Mr. Rudiger with Mr. 
Aisenstein as adviser. In 1935 
Mr. Aisenstein left this com- 
pany was formed, to make com- 
munication valves and tubes. In 
1935 Mr. Aisenstein left this com- 
pany to start a further develop- 
ment of another valve company in 
Czechoslovakia, but he left on the 
annexation of that country. Until 
1941, he was engaged in radio 
equipment design. Then he took 
over the valve laboratories of 
Marconi. In 1947 the English Elec- 
trie Valve Company was formed 
under the general managership of 
Mr. Aisenstein. 

At various periods Mr. Aisen- 
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SERVICEMAN’S COLUMN J. Whitley Stokes 


The question of to what extent 
a serviceman should be more than 
just a ‘‘parts replacer’’ has con- 
cerned me for many years, and as 
vet I must admit to not having 
arrived at any hard and fast con- 
clusion. In fact, due to the very 
nature of the problem, I doubt if 
it is possible to do so. 

In case you’re wondering what 
all this is about I should 
explain that I am referring to the 
question of how much should be 
done when a radio is in the shop 
for repairs (TV is not included 
here since most are still compar- 
atively new). 

Suppose, for example, someone 
brings in a small 5 valve set, 
which has been in use for several 
years, with the complaint that the 
volume control has become very 
noisy but otherwise the perform- 
ance is O.K. and further suppose 
that, having replaced the defec- 
tive control, and checked over set 
and found all voltage correct, you 
are prepared to hand back the set 
to the owner. Surely nobody ean 
have any quarrel with this pro- 
eedure, the fault has been re- 
paired and the set checked over. 
What more could be required? 

Every serviceman has had the 
experience of having a recently 
repaired set returned with the 
eomplaimnt>— “It’s _ only two 
months ago since you fixed it and 
now its stopped again’’. The in- 
ference being that it wasn’t fixed 
properly the first time. The ques- 
tion is, what can be done to re- 
duce the number of such occur- 
rence to a minimum? (short of 
completely re-building every set 


stein has been Professor a_ the 
Moscow Higher Technical School, 
member and vice-President of the 
Russian Society of Radio Engi- 
neers, and member of the Russian 
Society of Radio Engineers, and 
member of the Russian Technical 
Society and of the Physico-Chemi- 
cal Society. He is the author 
of many patents and _ scientific 
papers. His lively interest and his 
deep humanity inspired others to 
follow his pioneering paths, and 
he will always be remembered as 
one of the great names of radio. 


over 5 years old, that is!). 

To return to our hypothetical 
case, Suppose in your previous ex- 
perience with this particular 
model, the 2 watt output trans- 
former has been found to be the 
most common cause of trouble 
so much so in fact that it is rare to 
come across one of these sets over 
five years which still has the origi- 
nal transformer. Under the cir- 
cumstances would it not be wise 
to view the output transformer 
with suspicion, even though it 
might show no obvious signs of 
incipient failure? 

What to do about it? Well I’m 
not suggesting that every O.P.T. 
should be replaced automatically 
as a precaution, but there is one 
thing that can be done whieh 
often helps to determine this 
condition. Some 27 years ago I 
learned the value of the screw- 
driver test on R.F. & LF. primar- 
ies and it is this same acid test 
which can be used to determine 
the condition of suspected O.P.T. 
primaries. I think it is a fair as- 
sumption that if a winding won't 
stand this test, that it is on its 
way out and is likely to be the 
very thing that causes a set to 
‘*bounce’’. The only drawback to 
this test is that it will result in 
the breakdown of a winding 
which may be ‘‘hanginge by a 
thread’. 

Irom the serviceman’s point of 
view the question here is, which 1s 
better, to have to explain to the 
customer who only wanted a new 
volume control, that the O.P.T. 
broke down while you were test- 
ing the set, or to ‘“‘let sleeping 
dogs lie’ and take a chance on 
having the set bounce maybe only 
a few days later and the owner 
demanding to know why you 
didn’t fix it properly the first 
time? 

My own answer to this question 
is that it depends largely on how 
well you know the customer. If 
it is a new customer he may well 
be suspicious particularly if he 
has been ‘‘bitten’’ elsewhere, and 
you are apt to get blamed what- 
ever course you take. Thank good- 
ness I’ve got plenty of old cus- 
tomers ! 
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pm? SERVICE INSTRUMENTS 


OSCILLOSCOPE 
GM5600: 


An outstanding oscil- 
loscope for TV service 
work. With a frequ: 
ency range from d.c. 
to 5 Mc/s it gives 
accurate display of 
band pass curves and 
pulse shapes. 


PATTERN 
GENERATOR 
GM2892: 


A “‘must”’ for TV servicing 

PRICES: outside telecasting hours, 

this generator produces a 

GM5600 £82.18.0 pattern of LEE dias ha 
tical and horizontal bars 

P.817.00 £212° 0:0 whose! spacing” can? ibe 
GM2892 £82. 5.0 varied. All channels from 


GM2877 se doh e | to 5 are included. 


ALSO AVAILABLE: 


Universal Bridge GM4144 
£37.16.0 
V.T.V.M. GM6000 = £38.10.0 
Signal Tracer GM7600 £38.3.0 
H.F. Oscilloscope GM5601 Hit 


£137.0.0 (Re Se ees 
H.F. Oscilloscope GM5602 ‘es @ KO) 


ELECTRONIC 


Full Technical In- 
formation on all 
these instruments 
is available upon 
request from: 
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MULTIMETER P.817.00: 


An excellent 28 range test 
meter of robust construction 
yet with a sensitivity of 
40,000 ohms/volt. Voltages 
a.c. and d.c., currents a.c. and 
d.c. and resistances can allbe 
measured. 


WOBBULATOR GM2877: 


This instrument enables the re- 


sponse curves of TV receivers to 


i be displayed on an oscilloscope 
‘| and provides the fastest method 


of aligning the I.F. strips. 


DEVELOPMENT 


/ AND APPLICATIONS CO. LID. 


P.O. Box 9338, NEWMARKET, AUCKLAND and P.O. Box 6415, WELLINGTON. 86 , 
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NEW PRODUCTS: 


This section of our paper is reserved for the introduction of new products and space preference is given to our 
regular advertisers. 


2-WAY MARINE RADIO- 
TELEPHONE 

The Teleradio 64, designed and manu- 
factured by Amalgamated Wireless (Aus- 
tralasia) N.Z. Limited, presents a new 
concept of simplicity of operation and 
reliability in marine radio. Of compact 
construction (54in. x 10in. x llin.), the 
Tereradio 64 is equipped with a univer- 
sal mounting bracket which permits in- 
stallation on control consoles, deckheads 
or bulkheads and yet allows easy re- 
moval for storage and maintenance. The 
cabinet is modern and functional. Five 
marine frequency channels are provided, 
with both the transmitter and the re- 
ceiver crystal locked for straight-forward 
channel selection. The fully transis- 
torised receiver also covers the full 
broadcast band from 550 kc/s to 1600 
kc/s and provides powerful reception of 
distant and local stations. The Teleradio 
64, featuring a transistorised high effici- 
ency power supply and modulator, high 
transmitter output and available in 12 
volt or 24 volt versions, offers new 
horizons in communications for small 


boat owners. 
* * * 


NEW STYLE, PAY-TELEVISION 
DEMONSTRATED AT 1962 BRITISH 
RADIO SHOW 

A system of television called “Choice- 
view,” allows viewers to make use of 
an additional television programme fed 
via a stylishly designed box and _land- 
line or aerial to their set. It was de- 
veloped by a British concern and is 
considered the most advanced of many 
similar systems, all undergoing field trials 
throughout the world. The company is 
expecting permission from the Govern- 
ment to operate this system on a limited 
trial scale in Britain. Forthcoming pro- 
grammes on the alternative channel are 
announced in advance. The viewer 
switches to the programme he wishes to 
watch, then pays the charge after the 
programme. Before watching another 
programme on this extra channel, the 
previous programme viewed must be 
paid for. 
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BRITISH EQUIPMENT FOR U.S. 
TELEVISION 


Two hundred — electro - mechanical 
switching mechanisms for Colombia 
Broadcasting System’s new studios in 
New York are to be supplied from the 
United Kingdom. These mechanisms, 
known as uniselector switches, can be 
governed by either a centralised com- 
puter, or manually from _ individual 
areas. Their purpose is to control cir- 
cuits used in conjunction with studio 
and camera equipment. The new in- 
stallation is expected to set future design 
trends for large networks of this type 
in the United States. 

The motor uniselector was designed 
to provide a reliable and efficient switch- 
ing medium for telephone exchange 
systems. It has been adopted by the 
British Post Office for switching long 
distance traffic and by many overseas 
administrations for both local and long 
distance switching. Low fault liability 
and flexibility has enabled the unit to be 
used for many unusual purposes outside 
the telecommunications field, including 
tele-cine camera switching, automation 
control equipment, calculator apparatus 
and broadcast programme _ switching. 
The switching system is capable of rout- 
ing material from any of 200 sources to 
any of 130 destinations. 

Associated Electrical Industries Ltd., 
London. 

* * 


NEW TRANSISTOR RANGE 


A new and comprehensive range of 
silicon transistors has been developed 
by a U.K. firm, Brush Crystal Co. Ltd. 
Designed primarily for fast switching in 
computer logic circuits and high fre- 
quency amplifiers, the units are sealed 
in an inert helium atmosphere by a 
process which produces very low leak- 
age and very low saturation resistance. 
The 17 types in the new range are 
claimed to have unusually high stability 
and long life characteristics. | Compe- 
tively priced, they mark an important 
step forward in the semi-conductor field. 


LATEST RELEASES 
AND ELECTRONIC EQUIPMENT 
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For further particulars, contact Advertising Manager, “R. & E.,’’ Box 1365, Auckland. 


TYPE N PRESET POTENTIOMETER 

A high quality sub-miniature potentio- 
meter incorpates the Plessey moulded 
track feature with provision for alter- 
native methods of mounting. For use in 
printed circuits, the connecting pins are 
arranged on the standard 0.1in. (2.54 
mm.) module. Alternatively, potentio- 
meters may be mounted singly or one 
upon another by using the fixing holes 
in the body. A leadscrew is used to 
actuate the wiping contact and the unit 
is designed to occupy minimum space. 
Particular features are a fully-sealed 
construction, using a body formed in 
glass-filled polyester resin with sealed 
spindle, and a slipping clutch on the 
actuating screw which prevents damage 
through possible overwinding. 


TRANSISTORISED PORTABLE 
TELEVISION SET 

The illustration shows a newspaper 
seller with the latest British portable 
television set, the “Portarama.”’ This 
superb, small set with the quality of a 
normal domestic receiver weighs just 
17 pounds. A special 84-inch radiant 
screen combats the bright light out of 
doors and power can come from a num- 
ber of sources. The “Portarama” may 
be operated from normal AC mains 
electric supply; from an external 12 volt 
DC supply, such as provided by a car 
battery, or with its own rechargeable 
nickel-cadmium battery. These  bat- 
teries supply power for four hours con- 
tinual use and recharge in six hours. It 
is impossible to overcharge the battery. 


W hy 
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Reeord Review 


by Professor C. G. F. Simkin 


KEY: 


® Not recommended because of 
poor performance or recording. 


* Recommended although the per- 
formance or recording has faults. 


* * Strongly recommended because 
both performance and recording 
are excellent. 


*xPROKOFIEV, Symphony No. 1; and 
SHOSTAKOVITCH, Symphony No. 1; both 
played by the Philharmonia Orchestra, conducted 
by Efram Kurtz. World Record, TZ 174. 

The two symphonies are pleasant, youthful works 
which get an excellent performance by the Phil- 
harmonia and are very well recorded. Prokofiev’s 


‘‘elassieal’’ symphony — so called because it is 
somewhat of a parody of Mozart — is especially 


well done. This symphony is always pleasant listen- 
ing and Kurtz’s interpretation makes it a pure 
delight, particularly in the slow movement. 
Shostakovitch’s first symphony is also grounded 
in tradition —- here that of Rimsky-Korsakov and 
Glazounofft — but is rather more academic. Even so, 
one may question whether Kurtz does not take it 
more seriously than the composer intended, in spite 
of their consultation over the old metronome mark- 
ings. Nevertheless it is, like the classical symphony, 
very well handled and the two make a most accept- 


able coupling. 
* * * 


*xXBEETHOVEN, Quartets No. 12 in E flat major, 
Op. 127, and No. 16 in F major, Op. 135; played 
by the Hungarian String Quartet. The Record 
Society, RZ 6041. 

This dise is a superb achievement — a magnificent 
recording of two magnificent performances. Beet- 
hoven’s heroically gay E flat quartet is a gateway 
to the four great masterpieces which followed it, 
and the more disturbed I* major quartet a reminis- 
cent epilogue, not only to them, but to his whole 
musieal life. The Hungarians illuminate these con- 
nexions and play with deep feeling as well as with 
genuine insight. Here, at least, their brilliant tech- 
nique and faultless ensemble playing are fully con- 
trolled by meticulous tempi and scrupulous shading 
of tone. 

Their mastery is evident from the broad chords 
opening the first movement of Opus 127, and in 
the unfolding of its gracious themes. The singing 
polyphony and delicately changing rhythms of the 
second movement are wonderfully exhibited. Nor 
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could the complex scherzo or rambling melodious 
finale be better done. 


Performance and reeording maintain the same 
high quality in Opus 135. The whimsieal first move- 
ment is sparklingly clear, and the vivace notable for 
a finely controlled decrescendo. Beethoven wrote 
nothing more lovely than the slow movement, and 
the Hungarians do it full justice. They also resolve 
perfectly the dramatic questioning of the last move- 
ment into confidently gay music. 


No one who eares for Beethoven, or for chamber 
music, Should be without this disc; it is not a luxury 
but a glorious necessity. 

* * * 


*BRUCH, Violin Concerto in G minor, Op. 26, and 
MENDELSSOHN, Violin Concerto in E minor, Op. 
64; both played by Yehudi Menuhin and the Phil- 
harmonia Orchestra, conducted by Walter Sus- 
skind and Efram Kurtz. World Reeord, TZ 175. 


Here again we have an appropriate coupling 
which can be confidently recommended. Neither con- 
certo has the profound inspiration of Beethoven’s 
or Brahm’s, but their melodious qualities and fine 
musicianship have made them firm favourites. They 
are works which seduce the ear and inspire affection. 


Menuhin and the Philharmonia give them com- 
petent performance, and the recording is good both 
for tone and balance. Nevertheless Menuhin’s tone 
often sounds rather thin and sometimes uneasy, 
more especially in the andante of the Mendelssohn 
concerto, and his interpretation is a bit too flat to 
capture the full beauty of either concerto. He does 
better in the Bruch, and brings off the finale con- 
vineingly with appropriate aid from the orchestra 
which also seemed below its usual brillance in the 
Mendelssohn concerto. 


Printed for the publishers, The Magazine Press Ltd., Lumley House, 10 High St., Auckland, C.1, by Farrell Printing Co. (1955) Ltd., 


69 Carr Rd., Mt. 


Roskill, Auckland. 
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RADI Oe Game E ECT Ra CALL 


“BUSINESS END” 
of a NOVAR tube 


You’re looking at the base of one of RCA’s 
remarkable new novar tubes . . . the firsi 
in a new family of tubes that will mean 
befter business for you through reduced 


call backs. 


This new base—with 9 widely-spaced heavy- 
gauge pins—characterises novar, RCA’s line 
of large all-glass integral base tubes de- 
signed to do the work of conventional tubes 
with molded bases. Because Novars out- 


Sole N.Z. Distributors 


perform these conventional types, they are 
being selected for use in more and more 
radio and TV receivers as well as_ hi-fi 
equipment. From present indications, novar 


should become the standard of the industry. 


Look for novar, RCA’s latest contribution to 
electron tube design. Your authorised RCA 
Electron Tube Distributor now has RCA-7868 
novar and will soon have many other types 


fo support your servicing business. 


The Most Trusted Name in Electronics 


AMALGAMATED WIRELESS (AUSTRALASIA) N.Z. LTD. 


WELLINGTON AUCKLAND CHRISTCHURCH DUNEDIN AND PALMERSTON NORTH 


Rely ole W 
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THE BEST IN TEST EQUIPMENT... 


‘TEST EQUIPMENT 


Advance Components Ltd. of England 

produce one of the most comprehensive ranges of 
test equipment. 

Signal Generators of all types— 

constant voltage transformers—valve voltmeters 
—vibration generators—constant voltage 

D.C. power supplies—transistorised 

measuring counters—whatever your requirements in 
test equipment “Advance” has the answer. 


DO IT YOURSELF PACO KITS 


Produced by the Precision Apparatus Co. of America 
PACO are the finest electronic test instruments in 
kit form. Supplied with superbly detailed step-by-step 
instruction manuals and wiring diagrams they are 
simplicity itself in assembly and wiring. 


PACO MODEL B-10 Battery Eliminator and 
Charger Kit. 

PACO MODEL S-50 5in. Cathode Ray Oscillo- 
scove Kit. 


PACO MODEL T-60 Tube Checker Kit. 
PACO MODEL G-30 RF Signal Generator Kit. 
PACO MODEL 2Z-80 RF-AF Signal Tracer Kit. 


PACO MODEL V-70 Vacuum Tube Voltmeter 
Kit. 


PRECISION TEST EQUIPMENT 


By the Precision Apparatus 
Company of America. 


With Precision you have the backing of over a 
quarter of a century’s experience in instrument and 
meter design and manufacture. We can supply a 
wide range of tube and transistor testers, oscillo- 
scopes and signal generators. 


FOR ALL INSTRUMENTATION REQUIREMENTS CONSULT 


FOR RADIO, T.V., 
COMMUNICATIONS , 
LABORATORY 


(1) “Advance” type 62 
RF Signal Generator. 


(2) “Advance” Constant 
Voltage Transformer 
230 volt output. 


(3) Paco Model S-50 
5 in. Cathode Ray Oscil- 
loscope Kit. 


(4) Paco Model v-70 
Vacuum Tube Volt- 
meter Kit. 


(5) Precision Model 120 
lab. type volt-ohm milli- 
metres. 


(6) Precision Model 
E-400 Sweep Signal 
Generators. 


TURNBULL & JONES LTD. 


Auckland, Wellington, Christchurch, Dunedin, Whangarei, Hamilton, Tauranga, Rotorua, Hastings, Palmerston North, Lower Hutt, 
Nelson, and Invercargill. 


